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Abt. I. — A letter to Prof, Faraday^ on certain Theoretical Opin- 
ions ; by R. Hare, M D., Professor of Chemistry in the Uni- 
versity of Pennsylvania.* 

Dear Sir, — ^I have been indebted to your kindness for several 
pamphlets comprising your researches in electricity, which I have 
perused with the greatest degree of interest. 

You must* be too well aware of the height at which you 
stand, in the estimation of men of science, to doubt that I enter- 
taiD with diffidence, any opinion in opposition to yours. I may 
say of you as in a former instance of Berzelius, that you occupy 
an elevation inaccessible to unjustifiable criticism. Under these 
circumstances, I hope that I may, from you, experience the can- 
dor and kindness which were displayed by the great Swedish 
chemist in his reply to my strictures on his nomenclature. 

I am unable to reconcile the language which you hold in para- 
graph 1615, with the fundamental position taken in 1155. Agree- 
ably to the latter, you believe ordinary induction to be the action 
of wiitiguous particles, consisting of a species of polarity, instead 



* To the Editors vf the American Journal of Science and ^rfc»,— Gkwtlemen : I 
■vail myself of the medium of your Journal to address to the celebrated Faraday, 
* letter on the subject of certain hypothetical inferences which he has made 
^m his late ingenious experimental researches. R. U. 

Vol. xxxviii, No. 1.— Oct.-Jan. 1839. 1 
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A letter to Prof. Faraday, 

o5*l)iWg*w."ac^£Qi:Q£:eitKQi5 fSrUdeswthasses iat ^^setisible dis* 
tancesy Agreeably to the former, you conceive that "assumii^ 
that a perfect vacuum was to intervene in the course of the hne 
of inductive action, it does not follow from this theory that the 
line of particles on opposite sides of such a vacuum would not act 
upon each other." Again, supposing "it possible for a positively 
electrified particle to be in the centre of a vacuum an inch in di- 
ameter, nothing in my present view forbids that the particle 
should act at a distance of half an inch on all the particles forming 
the disk of the inner superficies of the bounding sphere." 

Laying these quotations before you for reconsideration, I beg 
leave to inquire how a positively excited particle, situated as above 
described, can react " inductrically" with any particles in the super- 
ficies of the surrounding sphere, if this species of reaction require 
that the particles between which it takes place be contiguous. 
Moreover if induction be not **an action either of particles or 
masses at sensible distances/' how can a particle situated as above 
described, "oc/ at the distance of half an inch on all the particles 
forming the disk of the inner svperfcies of the bounding sphere V^ 
What is a sensible distance, if half an inch is not? 

How can the force thus exercised obey the " well known law 
of the squares of the distances," if as you state (1375) the rare- 
faction of the air does not alter the intensity of the inductive ac- 
tion ? In proportion as the air is rarefied, do not its particles be- 
come more remote ? 

Can the ponderable particles of a gas be deemed contiguous in 
the true sense of this word, under any circumstances ? And it 
may be well here to observe, that admitting induction to arise from 
an affection of intervening ponderable atoms, it is difficult to con- 
ceive that the intensity of this affection will be inversely as their 
number as alleged by you. No such law holds good in the com- 
munication of heat. The air in contact with a surface at a con- 
stant elevation of temperature, such for instance as might be 
supported by boiling water, would not become hotter by being 
rarefied, and consequently could not become more efficacious in 
the conduction of heat from the heated surface to a colder one in 
its vicinity. 

As soon as I commenced the perusal of your researches on thi^ 
subject, it occurred to me that the passage of electricity throughi- 
a vacuum, or a highly rarefied medium, as demonstrated by vari— 



A letter to Prof. Faraday. 3 

bws experiments, and especially those of Davy, was inconsistent 
with the idea that ponderable matter could be a necessary agent in 
the (»oces8 of electrical induction. I therefore inferred that your 
efforts would be primarily directed to a re-examination of that 
question* 

If induction, in acting through a vacuum, be propagated in 
right lines, may not the curvilinear direction which it pursues, 
when passing through ^' dialectrics," be ascribed to the modifying 
influence which they exert ? 

If, as you concede, electrified particles on opposite sides of a 
vacuum can act upon each other, wherefore is the received theory 
of the mode in which the excited surface of a Leyden jar induces 
in the opposite surface, a contrary state, objectionable ? 

As the theory which you have proposed, gives great importance 
to the idea of polarity, I regret that you have not defined the 
meaning which you attach to this word. As you designate that 
to which you refer, as a ''species of polarity," it is presumable 
that you have conceived of several kinds wth which ponderable 
atoms may be endowed. I find it difficult to conceive of any 
kind which may be capable of as many degrees of intensity as the 
known phenomena of electricity require ; especially according 
to your opinion that the only difierence between the fluid evolved 
by galvanic apparatus and that evolved by friction, is due to op- 
posite extremes in quantity and intensiiy ; the intensity of elec- 
trical excitement producible by the one, being almost infinitely 
greater than that which can he produced by the other. What 
state of the poles can constitute quantity — what other state inten- 
sity, the same matter being capable of either electricity, as is well 
known to be the fact ? Would it not be well to consider how, 
consistently with any conceivable polarization, and without the 
assistance of some imponderable matter, any great difierence of 
intensity in inductive power, can be created ? 

When by friction the surface is polarized so that particles are 
brought into a state of constraint from which they endeavor to 
return to their liatural state, if nothing be superadded to them, it 
most be supposed that they have poles capable of existing in two 
different positions. In one of these positions, dissimilar poles co- 
inciding, are neutralized ; while in the other position, they are 
more remote, and consequently capable of acting upon other mat- 
ter. 



4 A letter to Prof. Faraday. 

But I am unable to imagine any change which can admit of 
gradations of intensity, increasing with remoteness. I cannot 
figure to myself any reaction which increase of distance would 
not lessen. Much less can I conceive that such extremes of in- 
tensity can be thus created, as those of which you consider the 
existence as demonstrated. It may be suggested that the change 
of polarity produced in particles by electrical inductions, may 
arise from the forced approximation of reciprocally repellent poles, 
so that the intensity of the inductive force, and of their effort to 
return to their previous situation, may be susceptible of the gra- 
dation which your electrical doctrines require. But could the 
existence of such a repellent force be consistent with the mutual 
cohesion which appears almost universally ro be a property of pon- 
derable particles ? I am aware that, agreeably to the ingenious hy- 
pothesis of Mossotti, repulsion is an inherent property of the parti- 
cles which we call ponderable ; but then he assumes the existence 
of an im|X)nderable fluid to account for cohesion ; and for the 
necessity of such a fluid to account for induction it is my ultimate 
object to contend. I would suggest that it can hardly be expe- 
dient to ascribe the phenomena of electricity to the polarization 
of ponderable particles, unless it can be shown that if admitted, 
it would be competent to produce all the known varieties of elec- 
tric excitement, whether as to its nature or energy. 

If I comprehend your theory, the opposite electrical state in- 
duced on one side of a coated pane, when the other is directly 
electrified, arises from an aflfection of the intervening vitreous 
particles, by which a certain polar state caused 6n one side of 
the pane, induces an opposite state on the other side. Each vit- 
reous particle having its poles severally in opposite states, they 
are arranged as magnetized iron filings in lines ; so that alternately 
opposite poles are presented in such a manner that all of one kind 
are exix)sed at one surface, and all of the other kind at the other 
surface. Agreeably to this or any other imaginable view of the 
subject, r cannot avoid considering it inevitable that each particle 
must have at least two poles. It seems to me that the idea of 
polarity requires that there shall be in any body possessing it, 
two opposite poles. Hence you correctly allege that agreeably 
to your views it is impossible to chaise a portion of matter with 
one electric force without the other. (See par. 1177.) But if all 
this be true, how can there be a " positively excited particle ?" 
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[See par. 1616.) Must not every particle be excited negatively, if 
it be excited positively ? Must it not have a negative, as well as 
1 positive pole ? 

I cannot agree with you in the idea that consistently with the 
theory which ascribes the phenomena of electricity to one fluid, 
there can ever be an isolated existence either of the positive or 
negative state. Agreeably to this theory, any excited space, 
whether minus or plus, must have an adjoining space relatively 
in a different slate. Between the phenomena of positive and 
negative excitement there will be no other distinction than that 
Euising from the direction in which the fluid will endeavor to 
move. If the excited space be positive, it must strive to flow 
outward ; if negative, it will strive to flow inward. When suffi- 
ciently intense, the direction will be shown by the greater length 
of the spark, when passing from a small ball to a large one. It is 
always longer when the small ball is positive, and the large one 
negative, than when their positions are reversed.* 

But for any current it is no less necessary that the pressure 
should be on one side comparatively minus, than that on the 
other side, it should be comparatively plus; and this state of the 
forces must exist whether the current originates from a hiatus 
before, or from pressure behind. One current cannot difler essen- 
tially from another, however they may be produced. 

In paragraph 1330, I have been struck with the following 
query, " What then is to separate the principle of these extremes, 
perfect conduction and perfect insulation, from each other ; since 
the moment we leave the smallest degree of perfection at either 
extremity, we involve the element of perfection at the opposite 
ends ?" Might not this query be made with as much reason in 
the case of motion and rest, between the extremes of which there 
is an infinity of gradations ? If we are not to confound motion 
with rest, because in proportion as the former is retarded, it differs 
less from the latter ; wherefore should we confound insulation 
with conduction, because in proportion as the one is less efficient^ 
it becomes less remote from the other ? 

In any case of the intermixture of opposite qualities, may it 
not be said in the language which you employ " the moment we 

* See my Essay on the causes of the diversity in the length of the sparks, crro- 
oeoiuly dintinguisbed as positive and negative, in vol. v, American Philosophical 
TnoMctions. 
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leave the element of perfection at one extremity, we involve the 
element of perfection at the opposite." Might it not be said of 
light and darkness, or of opaqueness and translucency ; in which 
case to resort to your language again, it might be added "espe 
cially as we have not in nature, a case of perfection at one ex- 
tremity or the other." But if there be not in nature, any two 
bodies of which one possesses the property of perfectly resisting 
the passage of electricity, while the other is endowed with the 
faculty of permitting its passage without any resistance ; does this 
affect the propriety of considering the qualities of insulation and 
conduction in the abstract, as perfectly distinct, and inferring that 
so far as matter may be endowed with the one property, it must 
be wanting in the other ? 

Have you ever known electricity to pass through a pane of 
sound glass? My knowledge and experience create an impres- 
sion that a coated pane is never discharged through the glass un- 
less it be cracked or perforated. That the property by which 
glass resists the passage of electricity, can be confounded with 
that which enables a metallic wire to permit of its transfer, agree- 
ably to Wheatstone's experiments, with a velocity greater than 
that of the solar rays, is to my mind inconceivable. 

You infer that the residual charge of a battery arises from the 
partial penetration of the glass by the opposite excitements. But 
if glass be penetrable by electricity, why does it not pass through 
it without a fracture or perforation ? 

According to your doctrine, induction consists " in a forced state 
of polarization in contiguous rows of the particles of the glass" 
( 1300) ; and since this is propagated from one side to the other, 
it must of course exist equally at all depths. Yet the partial 
penetration suggested by you, supposes a collateral affection of 
the same kind, extending only to a limited depth. Is this con- 
sistent ? Is it not more reasonable to suppose that the air in the 
vicinity of the coating gradually relinquishes to it a portion of 
free electricity, conveyed into it by what you call ^^ convectionJ^ 
The coating being equally in contact with the air and glass, it 
appears to me more easy to conceive that the air might be pene- 
trated by the excitement, than the glass. 

In paragraph 1300, 1 observe the following statement: ^^When 
a Leyden Jar is charged, the particles of the glass are forced 
into this polarized and constrained condition by the electricity of 
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he charging apparattis. Discharge is the return of the parti- 
les to their natural state, from their state of tension, whenever 
he two electric forces are allowed to be disposed of in some other 
Predion." As you have not previously mentioned any particu- 
ar direction in which the forces are exercised during the preva- 
ence of this constrained condition, I am at a loss as to what 
neaniug lam to attach to the words ''some other direction." 
The word some, would lead to the idea that there was an uncer- 
ainty respecting the direction in which the forces might be dis- 
posed of; whereas it appears to me that the only direction in 
nrhich they can operate, must be the opposite of that by which 
they have been induced. 

The electrified particles can only " return to their natural state" 
by retracing the path by which they departed from it. I would 
suggest that for the words " to be disposed of in some other dir 
rectton,^ it would be better to substitute the following, " to com- 
fenscUe each other by an adequate communiccUion.^^ 

Agreeably to the explanation of the phenomenon of coated 
electrics afforded in the paragraph above quoted (1300), by what 
process can it be conceived that the opposite polarization of the 
surfaces can be neutralized by conduction through a metallic 
wire ? If I understand your hypothesis correctly, the process by 
nrhich the polarization of one of the vitreous surfaces in a pane 
produces an opposite polarization in the other, is precisely the 
same as that by which the electricity applied to one end of the 
wire extends itself to the other end. 

I cannot conceive how two processes severally producing re- 
sults so diametrically opposite as insulation and conduction, can 
be the same. By the former, a derangement of the electric 
equilibrium may be permanently sustained, while by the other, 
all derangement is counteracted with a rapidity almost infinite. 
Bat if the opposite charges are dependent upon a polarity indu- 
ced in contiguous atoms of the glass, which endures so long as 
no communication ensues between the surfaces ; by what con- 
ceivable process can a perfect conductor cause a discharge to 
take place, with a velocity at least as great as that of the solar 
light? Is.it conceivable that all the lines of " contra-induction" 
or depolarization can concentrate themselves upon the wire from 
each surface so as to produce therein an intensity of polarization 
proportioned to the concentration ; and that the opposite forces 
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resulting from the polarization are thus reciprocally compensa- 
ted ? I must confess, such a concentration of such, forces or 
states, is to me difficult to reconcile with the conception that it is 
at all to be ascribed to the action of rows of contiguous ponr 
derable particles. 

Does not your hypothesis require that the metallic particles, at 
opposite ends of the wire, shall in the first instance be subjected 
to the same polarization as the excited particles of the glass ; and 
that the opposite polarizations, transmitted to some intervening 
point, should thus be mutually destroyed, the one by the other? 
But if discharge involves a return to the same state in vitreous 
particles, the same must be true in those of the metallic wire. 
Wherefore then are these dissipated, when the discharge is suffi- 
ciently powerful ? Their dissipation must take place either 
while they are in the state of being polarized, or in that of re- 
turning to their natural state. But if it happen when in the first 
mentioned state, the conductor must be destroyed before the 
opposite polarization upon the surfaces can be neutralized by its 
intervention. But if not dissipated in the act of being polarized, 
is it reasonable to suppose that the metallic particles can be 
sundered by returning to their natural state of depolarization? 

Supposing that ordinary electrical induction could be satisfac- 
torily ascribed to the reaction of ponderable particles, it cannot, it 
seems to me, be pretended that magnetic and electro-magnetic 
induction is referable to this species of reaction. It will be 
admitted that the Faradian currents do not for their production 
require intervening ponderable atoms. 

From a note subjoined to page 37 of your pamphlet, it appears 
that " on the question of the existence of one or more imponde^ 
able fluids as the cause of electrical phenomena, it has not been 
your intention to decide." I should be much gratified if any of 
the strictures in which I have been so bold as to indulge, should 
contribute to influence your ultimate decision. 

It appears to me that there has been an undue disposition to 
burden the matter, usually regarded as such, with more duties 
than it can perform. Although it is only with the properties of 
matter that we have a direct acquaintance, and the existence of 
matter rests upon a theoretic inference that since we perceive 
properties, there must be material particles to which those prop- 
erties belong ; yet there is no conviction which the mass of manr 
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kind entertain with more firmness than that of the existence of 
matter in that ponderable form, in which it is instinctively recog- 
nized by people of common sense. Not f)erceiving that this con- 
viction can only be supported as a theoretic deduction from our 
perception of the {voperties ; there is a reluctance to admit the 
existence of other matter, which has not in its favor the same 
instinctive conception, although theoretically similar reasoning 
would apply. But if one kind of matter be admitted to exist 
because we f)erceive properties, the existence of which cannot 
be otherwise explained, are we not warranted, if we notice more 
properties than can reasonably be assigned to one kind of mat- 
ter, to assume the existence of another kind of matter ? 

Independently of the considerations which have heretofore led 
some philosophers to suppose that we are surrounded by an 
ocean of electric matter, which by its redundancy or deficiency 
is capable of producing the phenomena of mechanical electricity, 
it has appeared to me inconceivable that the phenomena of gal- 
vanism and electro-magnetism, latterly brought into view, can be 
satisfactorily explained without supposing the agency of an inter- 
vening imponderable medium by whose subserviency the induc- 
tive influence of currents or magnets is propagated. If in that 
wonderful reciprocal reaction between masses and particles, to 
which I have alluded, the polarization of condensed or accumu- 
lated portions of intervening imponderable matter, can be brought 
in as a link to connect the otherwise imperfect chain of causes ; it 
would appear to me a most important instrument in lifting the 
curtain which at present hides from our intellectual vision, this 
highly important mechanism of nature. 

Having devised so many ingenious experiments tending to 
show that the received ideas of electrical induction are inadequate 
to explain the phenomena without supposing a modifying influ- 
ence in intervening ponderable matter, should there prove to be 
cases in which the results cannot be satisfactorily explained by 
ascribing them to ponderable particles, I hope that you may be 
induced to review the whole ground, in order to determine 
whether the part to be assigned to contiguous ponderable pani- 
cles, be not secondary to that performed by the imponderable 
principles by which they are surrounded. 

But if galvanic phenomena be due to ponderable matter, evi- 
dently that matter must be in a state of combination. To 

Vol. xxxTiii, No. 1.^0ct.-Dee. 1839« 2 
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what other cause than an intense affinity between it and the 
metalhc particles with which it is associated, can its confinement 
be ascribed consistently with your estimate of the enormous 
quantity which exists in metals ? If " a grain of water, or a grain 
of zinc, contain as much of the electric fluid as would supply 
eight hundred thousand chaises of a battery containing a coated 
surface of fifteen hundred square inches," how intense must be 
the attraction by which this matter is confined ? In such cases 
may not the material cause of electricity be considered as latent 
agreeably to the suggestion of Oersted, the founder of electro- 
magnetism. It is in combination with matter, and only ci^ble 
of producing the appropriate efiects of voltaic currents when in 
act of transfer from combination with one atom to another ; this 
transfer being at once an effect and a cause of chemical decompcH 
sition, as you have demonstrated. 

If polarization in any form, can be conceived to admit of the 
requisite gradations of intensity, which the phenomena seem to 
demand ; would it not be more reasonable to suppose that it ope- 
rates by means of an imponderable fluid existing throughout all 
space, however devoid of other matter ? May not an electric ca^ 
rent, so called, be a progressive polarization of rows of the electric 
particles, the polarity being produced at one end and destroyed at 
the other incessantly, as I understood you to suggest in the case 
of contiguous ponderable atoms. 

When the electric particles within different wires are polarized 
in the same tangential direction, the opposite poles being in prox- 
imity, there will be attraction. When the currents of polariza- 
tion move oppositely, similar poles coinciding, there will be 
repulsion. The phenomena require that the magnetized or pola^ 
ized particles should be arranged as tangents to the circumference, 
not as radii to the axis. Moreover, the progressive movement 
must be propagated in spiral lines in order to account for rotary 
influence. 

Between a wire which is the mean of a galvanic discharge and 
anotlier not making a part of a circuit, the electric matter which, 
intervenes may, by undergoing a polarization, become the medium 
of producing a progressive polarization in the second wire moving 
in a direction opposite to that in the inducing wire ; or in other 
words an electrical current of the species called Faradiau may b^ 
generated. 
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By progressive polarization in a wire, may not stationary polar- 
ization, or magnetism be created ; and reciprocally by magnetic 
polarity may not progressive polarization be excited ? 

Might not the difficulty, above suggested, of the incompetency 
of any imaginable polarization to produce all the varieties of elec- 
trical excitement which facts require for explanation, be sur- 
mounted by supposing intensity to result from an accumulation 
of free electric polarized particles, and quantity from a still greater 
accumulation of such particles, polarized in a latent state or in 
chemical combination ? 

There are it would seem many indications in favor of the idea 
that electric excitement may be due to a forced polarity, but in 
endeavoring to define the state thus designated, or to explain by 
means of it the diversities of electrical charges, currents and ef- 
fects, I have always felt the incompetency of any hypothesis 
which I could imagine. How are we to explain the insensibility 
of a gold leaf electroscope, to a galvanized wire, or the indiffer- 
ence of a magnetic needle to the most intensely electrified sur- 
faces? 

Possibly the Franklinian hypothesis may be combined with that 
above suggested, so that an electrical current may be constituted 
of an imponderable fluid in a state of polarization, the two elec- 
tricities being the consequence of the position of the poles, or 
their presentation. Positive electricity may be the result of an 
accumulation of electric particles, presenting poles of one kind ; 
negative, from a like accumulation of the same matter with a 
presentation of the opposite poles, inducing of course an oppo- 
site polarity. The condensation of the electric matter, within 
ponderable matter, may vary in obedience to a property analogous 
to that which determines the capacity for heat, and the differ- 
ent influence of dialectrics upon the process of electrical induc- 
tion may arise from this source of variation. 

With the highest esteem, I am yours truly, 

Robert Hare. 
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Art. II. — Analysis of Sea Water as it exists in the English 
Channel near Brighton ; by G. Schweitzer, M. D.* 

Being unaware of the existence of a correct analysis of sea- 
water as it exists in the British Channel, particularly with refer- 
ence to the quantity of iodine and bromine it contains, I have 
undertaken at the request of several friends to analyze it. It is 
not my intention to enter into the minutiae of the process em- 
ployed, particularly as I have on a former occasion, in a small 
pamphlet entitled " An Analysis of the Congress Spring of Sara- 
toga in America," published in March, 1838, given a detailed 
account of the mode I adopt in analyzing mineral waters. The 
chief object I have in view in the present communication is, to 
explain the method I have employed in ascertaining the propor- 
tion of iodine and bromine contained in a given quantity of sea- 
water. But before I enter upon the subject, it may not be out of 
place to show how far tests act upon iodine when in connexion 
with an alkali, and in a solution also containing bromides and 
chlorides. 

From experiment I have ascertained that a minute quantity of 
iodine in distilled water, equal to no more than 1,500,000th part 
of the whole, will be distinctly indicated when mixed with 
starch, dilute sulphuric acid, and chlorine. 

For the production of such delicate reaction, I add to every 
500 grains of fluid one drop of diluted sulphuric acid, a small 
quantity of paste of potato starch, and two drops of a weak so- 
lution of chlorine, consisting of one part of a saturated solution 
diluted with 20 to 25 times its volume of distilled water. The 
solution gives no indication of the presence of iodine in the fluid 
until a sufficient time has been allowed for the separation of the 
starch, when a decided pink hue will be visible on the surface of 
the precipitate if iodine be present. It has been supposed that 
the substitution of pink for blue in the iodide of starch produced, 
arises from the presence of bromine ; but this I have ascertained 
is not correct, as it depends entirely on the minute quantity of 
the precipitate acted upon by free chlorine or bromine. The fol- 
lowing exiDeriment will prove this fact. In order to ascertain the 



* From tho Lond. and Ed. Phil. Mag. for July, 1839; communicated by the 
Author. 
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cacy of electrolytic tests of iodine, a current of electricity 
luced by voltaic induction was passed through a suitable 
» tube, filled with 300 grains of distilled water containing 
rfw^th part of its weight of iodide of potassium and a small 
Dtity of starch, but no action was observed until a few drops 
nitric acid were added, which assisting the electric current, 
eloped, after a few brisk revolutions of the coils of the mag- 
f the blue color of the iodide of starch. Even a current of 
itricity from a single constant galvanic battery passed through 
same glass tube, in which the proportion of iodide of potas- 
n was only one millionth part of the weight of the water, 
icated the presence of iodine by a pure blue speck of iodide 
starch at the anode or negative extremity of the electric cir- 
t. When iodide of potassium diluted in the same manner 
} properly treated with starch, sulphuric acid, and chlorine, 
blue iodide of starch likewise became visible, but the small- 
additional proportion of chlorine occasioned a pinkish sedi- 
tiL The presence of chlorides and bromides, however, does 
interfere with the action of the electric current upon traces 
iodine ; for a solution of salts containing, in 500 grains of 
:er, 100 grains of chloride of sodium, 10 grains of bromide 
sodium, and the five hundred thousandth part of iodide of 
assium, gave a deposit of iodide of starch of a dark pinkish 
)r. A concentrated solution of bromide of sodium, contain- 
the millionth part of iodide of potassium, also gave by the 
on of the electric current a slightly pinkish deposit. 
t is always necessary, when we wish to detect by means of 
mne minute quantities of an iodide, to employ the chlorine in 
dry diluted state, as when in excess it forms a soluble chloride 
iodine which will not act on starch. 

Phe sulphates and chlorides present in salt waters do not in- 
ere with the delicacy of the starch test ; on the contrary a 
icentrated solution of the chlorides will show the presence of 
! millionth part of iodide of potassium more distinctly than an 
lal voltmie of distilled water. This appears to arise from the 
ide being a little soluble in pure water. I thought at first that 
race of an iodide might be contained in the common chloride 
sodium, and thus cause a deeper tinge of blue color ; but by 
iploying a chloride of sodium prepared from pure hydrochloric 
id and pure soda, I found the same degree of increased reaction. 
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The iodide of starch will likewise keep unchanged much longer 
in a solution of chlorides exposed to light and air than in pure 
water. 

The bromides when present in large quantity interfere with 
the delicate reaction upon traces of iodine, but when the quan- 
tity of iodine is not too small the reaction is very distinct, as a 
small proportion of free bromine will, like chlorine, decompose 
the iodide, and produce the characteristic reaction. 

After these experiments I tested fresh sea-water for iodine in 
the manner before described, but did not obtain the slightest in- 
dication of it. I now added one millionth part of the iodide of 
potassium, and the color produced by the test did not differ in 
the slightest degree from a solution of chlorides of the same spe- 
cific gravity as sea-water, treated in the same manner, and from 
this I immediately inferred, that iodine, if present in sea-water, 
must be so in very minute quantity. 

I took 73 pounds troy of sea-water, and boiled with a quan- 
tity of caustic potash, sufficient to precipitate the alkaline earth, 
and after filtration evaporated the fluid to four ounces. On test^ 
ing a small quantity of this concentrated water, no iodine was to 
be detected, and it was found on adding a minute quantity of an 
iodide that the presence of bromides in comparatively large quan- 
tity interfered with the test. But although these results appear- 
ed to negative the presence of iodine, I felt convinced it must 
exist in sea-water, being present in so many sea plants and 
animals. 

Sarphate, in his " Commentatio de lodio,^^ 1835, Leiden (a 
treatise which received the prize), states that he could detect no 
iodine in the sea-water near the Dutch coast. Professor Charles 
Daubeny likewise mentions, in his " Memoir on the occurrence 
of iodine and bromine in certain mineral waters of South Brit- 
ain, May, 1838," that he could not detect iodine in the residuum 
of sea-water taken from the English Channel near Cowes, after 
having reduced ten gallons to less than half an ounce. 

To proceed with my experiment, I freed three ounces as much 
as possible from the chlorides by crystallization, having first care- 
fully neutralized the solution with hydrochloric acid. The re- 
siduum was then evaporated to dryness, ignited, and treated with 
anhydrous alcohol. The alcoholic fluid was afterwards evapo- 
rated, and the dry residue dissolved in a few drams of water, 
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rhen the before-mentioned test readily indicated a slight trace 
f iodine. 

With respect to the quantity of iodine in sea-water, it is evi- 
iently very minute, 174 pounds troy not containing one grain. 
Phis is remarkable when we consider the comparatively large 
[uantity of iodine and bromine present in sea plants and animals, 
lence we must conclude that these principles are concentrated 
)y vital action. 

Bromine, when present in fluids, is easily detected by chlorine, 
irhich produces a yellow color. If present in very minute quan- 
ity the fluid must first be concentrated. But when iodine is 
)resent we cannot apply this test, as bromides and iodides are 
oth decomposed by it ; and we cannot separate them, even by 
leans of ether, as iodine is soluble in that menstruum, and also 
ossesses greater coloring properties than bromine. From these 
siuses this test is useless when iodine is present, and is only cer* 
lin when we are previously assured of the absence of that sub- 
tance. 

The following process for the separation of iodine, chlorine, 
nd bromine in fluids containing these substances in very small 
uantities has given me satisfactory results, as I had anticipated 
•y previous exf)eriment. The fluid while boiling was mixed 
nlh a sufficient proportion of caustic potash ; my object in this 
iras to decompose the earthy salts, and at the same time prevent 
he iodine and bromine from being dissipated by heat. The fil- 
ered fluid was then evaporated to dryness and ignited, and the 
esulting mass, after having been dissolved, concentrated, and 
teutralized with hydrochloric acid, was carefully mixed, drop 
>y drop, with an ammoniacal solution of chloride of ^silver pre- 
)ared by mixing one part of a saturated solution of recently pre- 
upitated chloride of silver in ammonia with one of liquid am- 
nonia (sp. grav. 0*936) and two parts of water. If to a concen- 
vated solution of chloride of sodium containing one thirtieth 
part of a bromide, we add a few drops of this ammoniacal solu- 
tion of chloride of silver, the solution will remain clear ; but if 
the most minute particle of an iodide be present, it will be ren- 
dered turbid. 

To the fluid under examination I added gradually, drop by 
drop, the solution of ammoniacal chloride of silver, leaving time 
between each successive addition for the precipitate of iodide of 
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silver to subside. It is well when bromides are present to keep 
the vessel closed during the process, otherwise it is of no impo^ 
tance. The iodide of silver collected upon a small filter was 
first washed with a little diluted ammonia, and afterwards with 
a few drops of diluted hydrochloric acid to dissolve any earthy 
substance which the precipitate might contain, and tdtimately 
with pure water. 

The filter with the precipitate was dried and ignited. This 
experiment, repeatedly performed, yielded the most satisfactory 
results. It requires time, but this is more than balanced by its 
accuracy. Thus, for instance, I obtained by the analysis of the 
Congress spring of Saratoga, from 100,000 grs. of the water, 
0*12164 gr. of iodide of silver, representing in 1000 grs. of the 
mineral water, 000067 gr. of iodine. 

The ammoniacal fluid, separated from the iodide of silver, was 
carefully evaporated to expel the ammonia, whereby a small pre- 
cipitate was obtained, consisting of bromide of silver, which was 
added to that subsequently obtained. This precipitate was form- 
ed by the solution of the chloride of silver, more of which was 
added than was required for the separation of the iodine. That 
this minute precipitate consisted of bromide of silver, was 
proved by heating it in a test tube with concentrated sulphuric 
acid, whereby it became of a delicate yellow color ; whereas 
chloride of silver would have remained white, and iodide of sil- 
ver would have obtained a brown color by parting with its 
iodine. 

A small portion of the fluid may now be examined for bro- 
mine, and, when present, the following process may be adopted, 
which is the same I employed for the separation of bromine in 
sea-water and brine-springs, where the quantity of chlorides is 
comparatively very large. The concentrated solution freed from 
the iodine was introduced into a glass ball, having at its lower 
end a glass tube, and at its upper an aperture closed by a glass 
stopper. A concentrated aqueous solution of chlorine was added 
as long as any sensible yellowness was caused by its addition. 
The fluid was then agitated with pure ether ; and after this had 
collected on the surface, carrying with it the bromine and chlo- 
rine, the water was allowed to flow off through the tube below, 
and by careful manipulation the ether could then be freed from 
the water, which was again treated with ether, lest any bromine 
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ity was likewise ascertained after the distribution of the 
ongst the bases, when the suridus of the lime or of one 
her bases must have been united to carbonic acid. The 
obtained by analysis was a little less than the last, ow- 
be carbonate of barytes not being entirely insoluble in 
iring lixiviation. Lime was separated by oxalate of am- 
he water having been previously mixed with a proper 
of chloride of ammonium. After the separation of lime, 
I was precipitated by the addition of ammonia and phos- 
ammonia. 

recipitate was washed with water containing 10 per cent, 
nia, whereby the solution of the precipitate was preven- 
ter the sea-water had been freed from the earthy chlo- 
1 sulphates by hydrate of barytes and carbonate of am- 
t was evaporated to dryness, and the residue heated to 
and weighed. The alkaline chlorides were dissolved in 
ixed with perchloride of platinum, and evaporated to dry- 
'he residue digested with spirits of wine containing 60 
alcohol, left potassio-chloride of platinum, which was 
eighed, and computed as chloride of potassium. The 
►f the total amount of the alkaline chlorides will give the 
uantity of the chloride of sodium, 
quivalent numbers have been computed according to the 
hich H. Rose has affixed to his Handbiich der Analif- 
yhemie, Zweiter Band. 

5in by way of comparison an analysis of the Mediterra- 
Laurens. {Journal de Pharmade^ xxi, 93.) 



Sea- water of the British Channel. 



Of the Mediterranean. 



of sodium, 

• of potassium, 

• of magnesium 
of magnesium 

) of magnesia, 
•of lime, 
te of lime, 



J 



Grains. 

964-74372 - - - 

2705948 - - - 

0-76662 - - - 

3-66658 - - - 

0-0-i929 

2-29578 - - - 

1-40662 - - - 

0-03301 f„c„",*4„'ls:j 



1000.00000 



Grains* 

969 26 

27-22 

001 

6-14 



7-02 
0-15 
0-20 



1000-00 
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ammoniacal precipitant for every portion of bromide of sodium 
or potassium, an equivalent of bromide of silver and cliloride of 
sodium or potassium will be formed, and the corresponding quan- 
tity of ammonia, which kept the chloride of silver in solution, 
will be free and act upon the bromide of silver ; but by observ- 
ing the before-mentioned precaution, every error of that kind 
will be avoided. Should a fluid contain iodides and bromides 
without chlorides, and not in too small a proportion, a very good 
method of ascertaining their respective quantities is to precip- 
tate them at once with nitrate of silver, and to heat the dry pre- 
cipitate in an atmosphere of bromine. I have found, when iodide 
of silver is melted in an atmosphere of bromine, it is entirely 
changed into a bromide ; and from the diflerence of the weight 
bet\yeen the mixture of iodide and bromide of silver, and that of 
the whole bromide of silver, the respective quantities of iodine 
and bromine may be ascertained. Thus the quantity of iodine 
(or bromine) stands in proportion to the diflerence of the weight, 
as the atomic weight of iodine (or bromine) is to the diflference 
of their atomic weights. Hence it would only be required for 
the quantity of iodine to multiply the given diflerence of the 
weight by 2.627, and for that of bromine to multiply it by 1.627. 
Professor H. Rose, of Berlin, applies a similar method for the sep- 
aration of iodine from chlorine. — (Poggendorfi^s Ann. 1834, No. 
37, pp. 583, 584.) 

I mayjappear to have dwelt long upon this subject, but the im- 
portance into which brine-springs have arisen on account of their 
powerful components, iodine and bromine, has induced me to ex- 
amine the matter closely, as it may be of consequence to the med- 
ical profession to know the exact quantity of these valuable sub- 
stances. 

I have briefly to add, that the quantity of chlorine in sea-water 
was ascertained by means of nitrate of silver, deducting from it 
that projwrtion of bromine which had been found according to 
the foregoing method. The quantity of sulphuric acid was 
found by chloride of barium, the water having previously been 
mixed with a little nitric acid. Another portion of the water was 
mixed with chloride of barium without the addition of an acid, 
when the diflerence of the weight between this and the former 
precipitate gave the amount of carbonate of barytes, from which 
the proportionate quantity of carbonic acid gas was computed; 
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its quantity was likewise ascertained after the distribution of the 
acids ambngst the bases, when the surplus of the lime or of one 
of the other bases must have been united to carbonic acid. The 
quantity obtained by analysis was a little less than the last, ow- 
ing to the carbonate of barytes not being entirely insoluble in 
water during lixiviation. Lime was separated by oxalate of am- 
monia, the water having been previously mixed with a proper 
quantity of chloride of ammonium. After the separation of lime, 
magnesia was precipitated by the addition of ammonia and phos- 
phate of ammonia. 

The precipitate was washed with water containing 10 per cent, 
of ammonia, whereby the solution of the precipitate was preven- 
ted. After the sea- water had been freed from the earthy chlo- 
rides and sulphates by hydrate of barytes and carbonate of am- 
monia, it was evaporated to dryness, and the residue heated to 
redness, and weighed. The alkaline chlorides were dissolved in 
vater mixed with perchloride of platinum, and evaporated to dry- 
ness. The residue digested with spirits of wine containing 60 
per cent, alcohol, left potassio-chloride of platinum, which was 
dried, weighed, and computed as chloride of potassium. The 
surplus of the total amount of the alkaline chlorides will give the 
precise quantity of the chloride of sodium. 

The equivalent numbers have been computed according to the 
tables which H. Rose has affixed to his Handbuch der Anal}/- 
tischen Chemie, ZweUer Band. 

I subjoin by way of comparison an analysis of the Mediterra- 
nean by Laurens. {Journal de Pharmacie, xxi, 93.) 

Sea-water of the British Channel. Of the Mediterranean. 

Grains. Grains* 

Water, ... - - 964-74372 - - - 959-26 

Chloride of sodium, - - 27-05948 - - - 2722 

of potassium, - 0-76562 - - - 001 

of magnesium, - 3-66658 ... 6-14 



Bromide of magnesium, - 0-0-2929 

Sulphate of magnesia, - 2-29578 - - - 702 

of lime, - - 1-40662 - - - 015 

Carbonate of lime,' - - 003301 {^arb-^Jll^j 0-20 

1000.00000 1000-00 



J 
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When these analyses are compared, it will be found that the 
Channel water contains 9 times as much lime as the Mediterra- 
nean, but this can be accounted for, as the water flows over a bed 
of chalk. The Mediterranean again has twice as much magnesia 
and sulphuric acid. 

We also find that the English Channel contains in 1000 graim 
water, 35*25628 grains of anhydrous ingredients ; which amount 
corresponds very nearly to 35 grains, or 35*1 grains, obtained from 
several experiments, when 1000 grains were evaporated in a pla- 
tina crucible, mixed with a little chloride of ammonium, to pre- 
vent as much as possible the decomposition of the earthly chlo- 
rides, and the residue carefully ignited, in order to volatilize the 
chloride of ammonium, where, however, a dissipation of hydro- 
chloric acid had taken place. 

Sometimes I found faint traces of oxide of iron, when the con- 
centrated water was mixed with sulphocyanuret of potassium, 
particularly after boisterous weather ; I found the same in respect 
to organic matter. The sea-water taken on a fair and calm day, 
when very transparent, did not yield the slightest indication of 
extractive matter when evaporated and ignited. A small quan^ 
tity of free carbonic acid gas has been Ukewise found ; and also 
extremely minute traces of chloride of ammonium were detected, 
when about 5 pounds of sea-water were evaporated in a wate^ 
bath to nearly half an ounce, which, mixed with caustic soda, 
produced fumes close to a glass rod wetted with hydrochloiic 
acid. 

Sea- water has been likewise examined for silica, alumina, stron- 
tia, manganese, phosphoric acid, and nitric acid, none of which 
could be detected. 

The sea- water used for the occasion was taken on the 3d of 
June, from the surface, six miles from the shore, at high water. 
The weather was fair, the sea calm and extremely transparent. Its 
specific weight was at 60^ Fahr. 1 0274 Another portion ob- 
tained by a proper apparatus from the very bottom of the sea, 10 
fathoms deep, was of the same specific gravity, and likewise that 
taken almost close to the shore. In the month of July, after a 
previous rainy day, the sea-water taken four miles from the shore, 
had at 60° Fahr. a specific gravity of 1*0274 ; at a distance of 2 
miles, 10271; and close to the shore, 1*0268. It was examined 
several times in August, the weather being fair and warm, when 
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ne specific gravity amounted to 1-0274. This appeared to be 
he greatest weight. 

When weighed in fair weather in December, it was almost 
[•0271; after rain I found it to be 10267. These variations 
will of course depend entirely on the state of the weather. If the 
itmosphere be bright, and no heavy rain has lately fallen, the 
Boater will have, even close to the shore, the same specific weight 
)8 out at sea, but after rain it is obvious that the sea-water close 
to the shore will be most diluted. It is therefore indispensable 
that the sea- water for examination should be taken at a distance 
)f several miles, that its specific weight should be ascertained, 
ind that the analysis should be performed from one and the 
ame dip. 

I cannot conclude this paper without drawing the attention of 
nedical men to the importance which the brine-springs on the 
>>ntinent have lately acquired, as, for instance, the springs near 
E^issingen, the Adelheids-quelle, near Heilbroun, and above all, 
he springs of Kreugnach, which have been found highly bene- 
icial in scrofulous diseases when internally administered, their 
iction being dependent entirely on the chlorides, iodides, and bro- 
nides they contain. Sea- water would afford similar advantages 
for bathing, and when evaporated to dryness, the residue might 
De kept in earthen vessels, and thus be conveyed to any distance ; 
ind as its constituents are very soluble, sea-water in perfection 
oiight be procured at any place. The evaporation of sea-water 
should be performed with care, and the ingredients kept by chem- 
ists. One great advantage would accrue from this method, viz., 
that sea-water could be had of any degree of concentration which 
the practitioner might deem necessary. At the baths of Ejreug- 
oach, for examine, extraordinary effects have been produced 
when from 40 to 70 quarts of the mother liquor were added to 
the natural salt-water of that spring, and this mixture used for 
bathing. 

German Spa, Brighton, June, 1839. 
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22 On the Halo seen around all Bodies. 



Art. in. — On the Hah or Fringe which surrounds all Bodies; 
by Mrs. Mart Griffith, of New York. (Communicated for 
this Journal.) 

1. It is well known, that around and adhering to all surfaces 
there is a halo of demi-transparent light, seen only, however, when 
the object for experiment is in a certain position with regard to 
the eye and the light which falls on it. This halo is not de- 
pendent on any peculiarity of color or material, for it encompasses 
every object in nature, whether it belong to the animal, vegeta- 
ble, or mineral kingdom ; whether it be square or round, black or 
white, opaque or transparent, solid or fluid. 

2. If a small or large glass globe, either solid or filled with a 
fluid, be held near the eye, this halo will be seen on the circum- 
ference, and will always follow the curvature of the glass which- 
ever way it may be turned. 

3. Within this halo, at irregular intervals, are certain faintly 
marked lines, some of which are of a dark gray and others of a 
whiter shade than the main color of the halo itself. These lines 
are always of the same density and color, but not always at the 
same distance apart. 

4. Whatever is the size, shape, color or opacity of the object, 
provided it be close to the eye, and that the other eye is shut, the 
diameter is always the same. But while looking at it, if the 
closed eye opens suddenly, the diameter will contract, its ilhimi- 
nation will be brighter, and it will expand again as soon as the dis- 
engaged eye closes. Epinus discovered the same peculiarity in 
the diameter of a pin-hole. 

5. This halo, therefore, is attached to all surfaces, and from its 
uniformity and constant presence it may be fairly inferred, that it 
belongs to the constitution of surfaces. It is not dependent either 
on the refraction or inflection of light, (which is supposed to pro- 
ceed from the surface on which it rests,) but light is refracted 
through and across this halo, and also by transparent media when 
it passes through them. When the halo rests on an opaque sub- 
stance, whether the surface be polished or not, all the rays of light 
which are to convey impressions of this opacity radiate from the 
halo alone. It is sui generis, and is independent of the quality or 
property of the body to which it adheres, and although it is only 
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agent through which Hght is effective, yet it possesses a pro- 
y which light has not, for it covers the surfaces of black 
»red bodies, whereas light is decomposed by them. It differs 
wise from the magnetic and electric fluid, for with the same 
)erty of adhesiveness which they possess, it is visible and is not 
fined to a peculiar set of objects. 

. Light renders this halo perceptible, according to the same 
s which allows us to perceive all other external objects ; and 
are not to infer that when it is not visible it does not exist. 
. This gauzy, misty nebula, when it encompasses lenses or 
11 apertures, has hitherto been designated by the name of frin- 
The phenomena of the interference of light and of the po- 
zation of light, arise from the peculiar properties which this 
) possesses. 

. Apparently it is only perceptible on the edge of those bodies 
ich are close to the eye in experiment, but in reality it surrounds 
covers every part of the surface. If a card be held edgewise, 
e to the eye, the halo, with its lines, will be found to occupy 
whole extent of plane surface. It is as diaphanous, and as 
neable to light when it extends over the whole surface, as it 
n a round or sharp edge. 

. The lines within this halo are not the result of any refrac- 

or inflective process of light between the eyelashes or among 

humors of the eye. That the eyelashes do not in any way 

tribute to their formation can be satisfactorily proved, for on 

ring at the halo on the edge of a bright object, if we draw 

le, with our finger, the upper or lower lid, the shadow of the 

lashes will be seen to move regularly across the lines without 

lucing the least disturbance or alteration in their position. 

at they do not proceed from the difference in the refractive 

rers of the humor can also be proved, for they are seen when 

halo is represented through a lens and is thrown on a screen. 

there is still another proof that the different densities of the 

aors do not produce them. If we hold a steel needle or any 

;ht object horizontally and close the eyelids so as only to ad- 

a small cone of light, and then suddenly open them, we shall 

perceive the lines within the halo, although the fluid which 

ricates the conjunctiva, by the contraction of the lids, has ac- 

lulated in a ridge. We shall see the lines likewise very dis- 

aly, although the aqueous humor is very perceptible and in 
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constant motion. That the conjunctivBl fluid is pushed t<^th€r 
so as to form a ridge, can be proved by looking at the clear sky, 
or a candle, through a small pin-hole in a card. On closing tte 
lids slowly and then suddenly opening them, this ridge will be 
seen on the enlai^ed diameter of the pin-hole. 

10. I have stated inv section 4th, that the halo is always of the 
same density and diameter at a certain point of view, and that on 
opening the closed eye it will suddenly contract, and that the 
light divei^ing from it, will be much brighter. This contraction 
and expansion is not confined to those halos which adhere to 
edges, or to a plane surface, for all narrow slits, all small circular 
holes, contract and expand under similar circumstances. 

11. Light falls on the halo precisely as it does on a bright 
brass ball. It is well known that if we breathe on the ball and 
pass the hand over it /unizontally, the light firom a self-luminous 
body will fall on it vertically. If the hand is passed over it ve^ 
tically, the light will fall horizontally. This phenomenon does 
not arise from the presence of moisture, for the same thing occurs 
whether we breathe on the ball or not, although then not so pe^ 
ceptible. There are always inequalities even on the smoothest ssa- 
face on which light would glance, but the peculiar feature of a 
beam of light is more clearly defined when the hand is passed 
over a moist surface ; the ridges are then formed more distinctly. 

12. The cause of the formation of the ridges must be very 
obvious ; the hand in passing across the ball, cannot come in con- 
tact with every part of the surface ; a number of elevations or 
ridges therefore will arise parallel to the motion of the hand, and 
it is across these ridges, at right angles, that light falls. 

13. But on account of the sphericity of the ball, the beam of 
light will be of very narrow diameter, as it can only glance over 
a very circumscribed area, which area, however, is the prominent 
point of the ball. 

14 The halo accompanies every one of the ridges following 
these elevations and depressions. It is always parallel to every 
plane or curved surface and edge, and the lines intersect each 
other at every angular point and around every curve or sphere 
without interfering. 

15. If it be a plane surface on which we breathe, and the 
hand is passed over it vertically, the light will glance across the 
whole 7nass of ridges in a horizontal direction. A contrary ac- 
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ion will cause the beam of light to strike the mass of ridges 
vertically. 

16. Therefore, if the object have a plane surface, the vertical 
lines within the halo will occupy the whole extent of vertical 
surface : I speak now of a square of glass, or any other object 
with a plane surface and standing in an erect position ; the 
horizontal lines will occupy the whole of the horizontal surface 
and thus cross each other at right angles at every corner. 

17. Consequently, if the plane surface of any object lies hori- 
zontally and the rays of light fall on it vertically, both the hori- 
lontal and vertical lines will be illuminated and the center of the 
dane will be the focus of illumination, the diameter of which 
irill be greater than if the surface were spherical. But though 
he space of luminous contact will be of larger diameter than if 
he rays fell on a curve or sphere, yet the concentration will be 
ess dense, and of course less powerful. 

18. On a globular surface the action of the halo is the same, 
inly that, from the sphericity of the globe, the lines can never 
:ross at right angles. 

19. Taking into consideration all the peculiarities and anoma- 
ies which these halos exhibit, it must lead to the conclusion, that 
ays of light which issue from a poHshed opake or transparent 
surface, are not immediately reflected from that surface, but from 
\he hah itself. It was the opinion of many excellent philoso- 
phers that light was not reflected from the surface of a body, but 
that it "acted at a distance," there being several phenomena in- 
i^ident to light which could not be accounted for on any other 
hypothesis. They never detected the agency of this nebula or 
halo, nor will the men of science at the present day be the first 
to investigate the proofs of the existence of so powerful an agent. 

20. I observed that the lines of the halo intersect each other ; 
the interstices between their intersections are foci whence re- 
flected rays issue. Rays of light diverge from these interstitial 
foci in all directions, so that let us stand in what position we may, 
with regard to the object on which the halo rests, a pencil of rays 
always converges to the axis of our own eye. 

21. This halo, therefore, is the medium through which light 
acts, both near and at a distance. 

22. Besides being the true reflecting medium, it has the prop- 
erty of acting on another halo in a specific manner, either when 

near or at a distance. ^ 

Vol. xxxTiii, No. 1.— Oct.-Dec. 1839. 4 
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23. It acts upon the surface of another h^o — more perceptible 
when they are near together — in consequence of a singular and 
wonderful property which it possesses. It is lenticular in the 
direction of its parallelism with the edge of the body an which U 
rests ! If we turn a piece of glass, steel, or pasteboard, edgewise, 
we shall find that the lines of the halo are parallel to this edge, as 
edge it may be called, for it presents no more extent of surface 
than if it were an edge of only a line in diameter. If we turn 
the edge so as to let it lie horizontally, still the line will be pa^ 
allel to the edge, and the interstices will preserve their lenticular 
property — the halo, therefore, on every edge is always lenticular 
in the direction of its lines. 

24. If we hold a card in each hand, one near the eye and the 
other at a little distance from it, and then move them in a ho- 
rizontal direction, so near as to shut out the light between them, )| 
the halo on the one card will appear to swell out to meet the other. 

2n. On a superficial view of this phenomenon we might be led 
to adopt the explanation given of it by Mr. Melville. In the En- 
cyclopedia Perthensis of 1816, page 412, fig. 9, plate 257, he has 
given his theory, with a diagram. When we become convinced 
of the fact, that the interstices between the lines of every halo are 
constituted like lenses — being lenticular according to the parallel- 
ism of the lines with the edge or surface of the body on which it 
rests — we shall no longer be at a loss for the true theory of the 
swelling out of the edges of bodies to meet one another. 

26. What I mean by lenticulariiy according to the parallelism 
of the halo with the edges of bodies, is this : — If the shadow of \ 
an object near the eye, is thrown on an object a few inches dis- 
tant from it, and we move either of them to the right or left, the 
shadow of the one nearest to the eye will rest on the other and 
move in a direction contrary to the one we give it. 

27. Therefore, if a pin is held near the eye, and another is at a 
little distance from it, the shadow of the former will be plainly 
seen on the halo of the latter, moving contrarily to the motion we 
give them. Here it will be observed that the lines in both halos, 
and of course the pins themselves, are parallel, and in consequence 
of this parallelism the shadow, though it has one lenticular move- 
ment — which is a reverse movement — ^is seen in an erect position. 
But I must observe here that this applies only to the body, or 
ihaft of the pin, as the head^ for reasons hereafter to be explained, 

not cast its shadow on the oblong lens of a halo. 
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28. This elongated lens does not, like a round one, give an in- 
rted image of the pin ; it only reverses the movements. ^ If a slit 
cut in a card with a sharp knife, and we look through it at a 
ndle or at the clear sky, it will be perceived that the halo is 
esent there also, and that its lines are parallel with the slit. On 
oving a pin between the eye and the slit, the shadow of the pin 
ill be seen on it, but its movement will be the reverse of the 
je one. In this experiment, as in the preceding one, the shadow 

the body of the pin is erect, and there is no representation of 
ehead. 

29. This contrary motion of object and shadow — this lenticu- 
•ity — does not belong exclusively to the overlapping of halos 
d to narrow slits, for I have ascertained beyond a doubt, that 
is nebula or halo, which exists on the edges of all bodies, pos- 
sses this singular power likewise. Even on the edges of our 
[gers, and between the fingers, as may be ascertained by holding 
• our hand before a candle, and moving a pin between the eye 
d the finger, the halo there seen is an elongated lens, possessing 
e lenticular movement 

30. But there is a great difference between the halos attached 
the edges and surfaces of bodies, and those belonging to small 
'cular apertures. The circularity, by making the rays of light 
>m all the foci of the interstices of the halo converge to one focus, 
d thence radiate, reverses both the image and the movements, 
liis circular opening — a pin-hole for instance — ^is then a true 
IS, with anterior and posterior convex surfaces, the convexity 
which gives the halo its lenticular or magnifying power. 

31. In whatever manner the Hnes of this lenticular halo are 
oduced — ^whether owing to refraction, reflexion, or whether it 

multiplication of outline — the fact is certain that they do exist, 
d that the halo in which they are seen is a true lens. Turn a 
ass globe which way we will, this halo is always parallel to 
e edge of the surface, and yet the globe has no edge, nor in 
ct, is there an edge to any round body, such as a pin or a pen* 
i, sharp as it appears when close to the eye. 

32. The halo is of a certain depth, and always retains its diam- 
er and character, for the lines are forever parallel and the inter- 
ices lenticular. Although we are certain from every variety of 
ireful experiment, that the lines cross each other in every direc- 
ion, yet after the manner of rays of light, only those lines are vis- 
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ible that follow the edge or siurfcuce of the body on which the halo 
rests. Such is the nature of this extraordinary power, that do 
confusion arises from this crossing of the Unes^ for as I have fre- 
quently observed, only those are seen which are parallel to the 
edge whether the object on which they rest is in a vertical or 
horizontal position. 

33. It is not the external surface alone on which the halo rests; 
all the inner and outer circumferences of flat bodies, and of all 
round or irregularly shaped apertures, are edged and lined by this 
diaphanous, lenticular halo. There is no opening so small, nor 
any so large, that is not edged with it ; but its peculiar character 
as a perfect lens, is to be found only when the aperture is of a 
certain diameter. Its own diameter being limited, it becomes ne- 
cessary that the aperture shall be of such a size as to allow the 
halo to fill it up completely, which it could not do if the aperture 
were too large. 

34. The ^rays that proceed from this halo, when it lines ao 
aperture, converge to a focus nearer or farther from this aperture 
according to its size, and according to its distance from the eye. 
It is from this focus that an image of the sun — as it is called — is 
seen, which image is either thrown on the floor from the hole in 
the window shutter of a dark room, or on the ground under trees. 
The same spt of bright light is projected on the wall from the 
slats of a window blind, at sun-rise, or sun-set — that is, if the 
slats are near together, or if there be a crack in one of them. 
When the points of contact of these slats or cracks, are close to 
one another, the interstices between the points become lenses, and 
from these focal points the small dense circles of light are seen. 
In cutting a slit in a card, if we press the knife on it unequallif^ 
making a feebler incision every half inch — on looking through 
the slit we shall perceive that it is composed of circular halos, in- 
stead of a long line of misty light, as is always the case when the 
pressure of the knife is equal, and the slit is of the same diameter 
throughout. 

35. It has frequently been asked, why the circular spots of light 
under trees have that perfect regularity of outline, when the open- 
ing between the leaves are generally angular. I have already 
said that they are not the representatives of the apertures^ but of 
the condensation of light at each focal point. It is the divergent 
rays from this focus that throw the shadows of lenses, such as are 
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under the trees, and such as appear on a screen or wall, in a 
room, when tha light comes from a small hole in the shutter. 
>. We often see under trees, openings of large size and irreg- 
shape ; on examination it will be found that they proceed 
I the spaces between leaves that do not hang in dense masses 
those in the centre. These open, irregular spots have their 
r circumference edged with a rim of smoky light, thus ma- 
: manifest the influence, or rather presence of the halo, for this 
light is the representative of it. If we could trace the small 
te, circular spots to their origin, at the top of the tree, we 
lid find that they proceeded from openings as large and irreg- 
as those which are reflected from the thinly scattered leaves 
er the outer circumference of the tree. Before the light from 
rregular opening at the top can reach the ground, it will be 
-sected by portions of innumerable leaves which lie in its 
se, until, at last, the aperture through which it makes its final 
9Lge is so small in size as nearly to admit of a continuity of 
Therefore, let the outline of an aperture be what it may ; 
ided it be not of so large a diameter as to prevent the micro- 
ic, or lenticular action of the halo ; the rays of light will con- 
e to a point, the central rays of which will throw on the 
ind or floor, a dense round mass of light, such as is called an 
;e of the sun, and the divergent rays will throw an inverted 
le or shadow on the screen or wall. That some of the dense 
t spots are of an oblong form is owing to the obliquity of the 
s rays, or to the oblique position of the apertures with regard 
le rays. 

r. The halos of two objects of slender diameter will be of 
>le density when they overlap one another. This experi- 
\t can be made by bringing them together with their edges 
3ctly parallel. The halos of three or four pins when placed 
nd one another, will be so dense, that objects beyond them 
appear very indistinct, whereas through one halo every thing 
:curately seen, through two dimly, through five or six, not at 

3. Light, like all other matter, is less permeable as it becomes 
e dense. When it is concentrated, the feebler rays which 
jiate, or are reflected from objects behind it, are lost in the 
nsity of the mass through which they seem to pass in order 
sach our eye. The concentrated density of light is the true 
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cause of our not seeing objects through it. The continued action 
of light destroys certain combinations which develop colors, and 
thus decomposes them ; but light has no such annihilating power 
as Newton assigned to it. It is the opacity of accutnulaium 
which hides colored bodies from our sight ; light has no power 
to decompose or annihilate instanter ; on the contrary, there are 
certain qualities in the black principle which annihilates light 
itself. 

39. There is an experiment of painting the different col(»9 on 
the periphery of a wheel, and it has become a settled question in 
optics that these colors all blend into a white mass as soon as the 
wheel is in rapid motion. It is known that the duration of im- 
pression, on the organs of vision, are very limited ; we cannot 
wonder therefore, that the feeble rays of light which are to gi?e 
an impression of the colored patches on the wheel, should fail in 
doing so. As the rapidity of motion prevents the duration of 
impression of the feebler rays of colored objects, nothing remaim 
perceptible to vision but the dense mass of light from the whole 
circumference of the wheel. 

40. If on one side of a card — as in the beautiful experiments 
of Dr. Paris — we paint a head, and on the other side a body, by 
making the card turn rapidly, the head appears to be attached to 
the body. The feeble rays proceeding from that edge or line of 
the circumference which passes before the eye at every half rev- 
olution, are lost in the mass of light which is reflected from the 
colored and white portions of the card. But if the card be made 
to turn very rapidly, even the figures are hidden, because, as has 
been observed, the duration of impression is very limited. 

41. A pin-hole at a little distance appears very small, but the 
aperture increases as the distance decreases. It is only when the 
pin-hole is close to the eye, that the true magnifying or lenticular 
power of the halo is recognized. It will be then perceived that 
it completely occupies the whole opening, and that objects which 
are held between the eye and the pin-hole, will all be inverted, 
not only inverted both as to position and movement, but also pos- 
sessing a much larger outline than the objects themselves. This 
aperture, therefore, is a lens whose magnifying power is accord- 
ing to the size of the aperture and its distance from the eye. 

42. On looking through the halo as it fills up the pin-hole, we 
shall perceive that objects beyond it are very distinctly seen, and 
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hey appear in their true place, though not always of their true 
iize, for this depends on the diameter of the pin-hole. There is 
lowever another very important circumstance which contributes 
o the erect position of external objects — the axis of the pin-hole 
ind our eye are strictly parallel^ and all the rays which pass 
hrough the centre of this axis carry an erect impression of the 
)hject whence they emanate, 

43. I observed above that when the pin-hole is near the eye, 
ts lenticular property is apparent. If we hold a pin between the 
)ye and the pin-hole, the pin will be inverted. The reason of 
his is obvious, for according to the 23d section, the halo is leu- 
icular in the direction of its parallelism with the edge or surface 
>f the body on which it rests. If the pin-hole were oblong, or 
f the aperture were a long slit instead of a round hole, the sha- 
low of any slender object before the eye would remain the same 
IS to position, but be reversed as to movements. But the pin- 
lole being a perfect lens — for it is completely filled by the halo — 
my shadow cast^on its surface will be reversed both in position 
uid movement. The character of these halos never varies ; they 
let upon one another in a sensible manner and always produce 
he same results. 

44 Should a doubt remain as to the lenticularity of this halo 
>n the pin-hole, we have only to observe the figure which ap- 
)ears oil its surface. On looking steculily at the pin-hole we shall 
)erceive that the rays of light from a candle, and which are 
)rought to a focus on the lens of our own eye, give to the cere- 
>ral organs of vision an exact representation of all specks, flaws, 
pots, and movements of fluids which actually exist within the 
tyeball. I say cerebral organs, because a true knowledge of vis- 
on must convince us that the figure which appears to be in the 
dn-hole cannot by any possibility be painted or impressed thercy 
ind if not there^ certainly not on any part of the interior of the 
yeball. The very circumstance of being able to see any part 
»f the interior of our own eye should settle the question of the 
eat of vision, and prove that the eyeball and its internal appara* 
us are merely for the purpose of transmitting rays of light and 
lot images ; that the images which are the result of these rays, 
je impressed on the cerebral organs with the first touch of light 
»n the elastic machinery of the eye, and never come to a focus 
>n the retina or on any other part of the interior of the eyeball. 
Jut I have pursued this branch of the subject elsewheie. 
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45. The lenticular character of the halo is indisputable, and 
every experiment will the more fully establish the fact. It is a 
true reflecting and magtiifying mediun^, and it is entirely owing 
to this circumstance t/uzt a convex lens of glass possesses its mag- 
nifying pmoer. The mere substance or material of glass is only 
necessary or accessory to the production of lenticular phenomena 
in cmisequence of its capability of curvature and extension. 

46. Therefore, beyond a certain point a halo cannot maintain 
its continuity, unless it have a solid or fluid medium on which it 
can expand and keep its particles in contact. Nor can its ulti- 
mate magnifying power be developed unless the material in which 
it rests is convex, for being convex itself it requires a continued 
extension of convex surface if greater magnifying power is re- 
quired. An aperture which is of twice the diameter of the halo 
will have an open space in the center free from it. This center, 
therefore, is ho lens, but if we put a convex glass in the aperture, 
the halo then has a conducting medium, and can spread itself, or 
rather connect itself with the halo on the glass, and thus exhibit 
all the powers of a lens. 

47. It is the continuity of the halo throughout all the space of 
a small circular aperture which gives the aperture, or the convex 
glass within it, the character of a lens. In consequence of this 
continuity, lenses can be built up of many pieces, and of course 
there is no limit to their diameter. Convexity being the sole re- 
quisite for a magnifying power, it is immaterial whether the lens 
be of solid glass, or whether the two convex surfaces be of the 
thinnest glass, cemented at the circumference and the hollow 
space filled with a fluid. If the lens be built up of many pieces, 
the blocks should all run parallel with the axis of the glass and 
the central block should be of one piece throughout its axis, so 
that there may be no interruption of the rays of light through it 
It is of no consequence how narrow the diameter of the block 
may be, for the rays which are to give impressions of external 
objects converge to a minute point on the apex of this block and 
pass in a straight line to the apex of the axis of our own eye : the 
present theory among philosophers is that the rays cross each 
other in the centre of the lens, but this is an error which will 
soon be corrected. 
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Abt. IY. — On the use of the Galvanic Battery in Blasting; by 

Hamilton K. G. Morgan. 

To the Editora of the Philoeophical Magazine and Journal. (Lond ) 

Johnstone Castle, Wexford, May 24, 1839. 

Gentlemen — ^I beg to trespass on your time by this letter on 
the use of the galvanic battery, instead of the fuze in blasting. 

The papers have given short descriptions of the experiments 
made at Chatham, but all the details were not given. I com- 
menced my experiments on blocks of the old trees that were 
blown down by the late storm. I first prepared an igniting car- 
tridge by joining two pieces of clean copper wire to the extremi- 
ties of a steel wire taken from the scratch brush, such as is made 
use of by gun-makers ; this steel wire is fastened to the copper 
wires by waxed silk ; the length of steel wire to be deflagrated is 
one-fourth of an inch ; a piece of very slight wood is spliced to 
both copper wires to protect the steel wire from any accident — ^it 
makes the whole strong and more convenient to be introduced 
into the small cartridge, which is either a quill or a small paper 
tube. They are filled with fine powder, and made air and water- 
tight, to prevent the powder from getting damp and nisting the 
steel wire ; a second small piece of wood is then fastened to this 
small cartridge and the copper wires ; one of the wires is bent 
over this piece of wood and brought up at an angle with the 
other upright wire. This is my exploding cartridge : it cannot 
be easily put out of order. The wires of the cartridge have only 
to be made bright before they are fastened, by twisting them 
round the positive and negative wires of the battery. I always 
place the cartridge deep in the hole made to receive the powder, 
in order that the pressure from the turnpeg may be taken ofi" by 
the quantity of powder above it. 

The wire I made use of is the common copper-bell wire. The 
battery is the old Wedgwood trough, with 4-inch plates, double 
coppers. I prevent the zinc plates from touching the copper by 
Small pegs of wood passed through the four comers. Wooden 
troughs with movable divisions were tried, but not with any 
good result. A wooden trough with the plates in a frame of 
Wood, with varnished paper between the copper, was tried, but 
the porcelain trough far surpassed them. My first experiment 
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was blasting single blocks ; the effect was much better than when 
the fuze was used, in consequence of the clay being more firmly 
driven round the wires than it would be round the larger surface 
of the fuze. 2ndly, I selected two large blocks nearly in line; 
the first block was 43 feet from the battery ; the second block 
113 feet from the battery, and the blocks consequently were 70 
feet from each other. On dipping the plates, the explosions took 
place in quick succession ; the battery consisted of 30 pairs of 
4-inch plates. 3rdly, I wished to try the effect of a simultaneous 
explosion of two blasts on a very large block firmly tied together 
by rivets. The positive wires of each cartridge were fastened to 
the positive connecting wire, and in like manner the negative 
wire. The effects of this simultaneous explosion were very 
good ; the exciting liquor being weak, the connecting wires were 
shortened to 98 feet. 4th, To amuse some friends, I exploded 
some powder in one of the ponds, depth 10 feet ; length of wire 
210 feet; 40 pairs of plates, with old exciting liquor: — the ex- 
periment succeeded to the delight of all ; a large eel was killed 
by the blow-up. I have no doubt but wild fowl will yet be killed 
by means of shells placed at low water on the banks where they 
feed; and by means of long coimecting wires, the shells can be 
made to explode simultaneously among the birds. 

1 find that 10 pairs of 4-inch plates free from oxide and charged 
with the following exciting liquor — water, 6J quarts; sulphuric 
acid of commerce, 4 J ounces; nitrous acid, 4i ounces ; will ignite 
powder with a wire 101 feel long. 20 pairs of plates ignited pow- 
der at the distance of 353 feet. I tried to repeat this experiment, 
but did not succeed, though the plates were only three times im- 
mersed in the acid, and only for about two seconds each time. I 
tried the same battery at 208 feet, and did not succeed. Tlie 
plates were then well washed, and fresh exciting liquor made: 
the experiment again failed ; the plates were quite inactive. The 
next day I tried the same plates and the same exciting liquor, and 
succeeded at 268 feet. From this it seems impossible to say 
how many pairs of plates would be required to produce uniform 
effects at long distances. I suspect that the zinc plates do not act 
equally in producing the electricity, which causes this variation. 

I should have liked very much to have tried the conducting 
properties of different sized wires, but had not an opportunity of 
getting them here. 
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Not having seen any notice of this novel and safe method of 
blasting in your excellent joiiraal, induced me to send you these 
feyr remarks. 

I believe I am the first in Ireland that applied the galvanic bat- 
tery instead of the fuze in blasting. 



Abt. v.— 0« the Tails of Comets ; by William Mitchell, of 

Nantucket, Mass. 

There is perhaps no department of astronomical science, con- 
nected with the solar system, of a nature more interesting than 
that of Comets, and certainly no one which has so nearly defied 
the researches and the reasonings of the astronomer. Aside from 
these bodies, if such they may be called, the greater and the 
lesser lights have been subjected to rigorous weight and measure, 
and the solar system is emphatically the beaten way of the as- 
tronomer. Comets however have presented difficulties so insu- 
perable, that in latter times the subject seems to have been nearly 
abandoned in despair; and armed as the present age may be 
against the horrors of superstition, a cometary appearance as im- 
posing as that of 1680, or even of the less threatening aspect of 
that of 1744, would create no small degree of uneasiness in some 
hearts of the stoutest mould. When Dr. Olbers ainiounced that 
a portion of the earth's orbit would be involved in the nebulous 
atmosphere of Biela's comet in 1832, one half at least of the 
civilized world quaked with fear. Notwithstanding the alluring 
promise held out to the modern student by the glories of siderial 
astronomy, nothing can justify a neglect of phenomena which, by 
a close investigation, might result in contributing so much to the 
tranquillity of the world. Impressed forcibly in my youth by the 
beautiful appearance of the comet of 1807, and, at a riper age, 
Vith those of 1811, 1819, 1825, and 1835, visible to the naked 
eye, and with others, seen at various periods by telescopic aid, I 
have been led frequently to reflect on the probable nature and 
physical properties of these erratic objects, and especially on that 
distinguishing appendage which by common consent is denom- 
inated the tail. In looking over the history of comets, and no- 
ting the explanation of the trains (with which they are for the 
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most part attended) as given by many distinguished astronomer^ 
at periods very remote from each other, I am constrained to ac- 
knowledge, high as the authority unquestionably is, that no one 
has afforded to ray mind the shghtest satisfaction. Notwith- 
standing the great number of writers on this subject and the di- 
versity of opinions that have been promulgated, there appears to 
have been only two prevailing theories. The more ancient of 
these supposed the tails to be formed by the lighter parts being 
thrown off by the resistance of the ether through which the 
comet passed. The modern and the more generally prevailing 
theory is, that these particles are driven off by the impulsive 
force of the sun's rays. In each of these theories, the tails are 
supposed to consist of matter. With regard to the former theo- 
ry, the simple fact that the tail precedes the comet in its coarse 
through a portion of its elliptical journey, is a suflBicient refuta* 
tion ; and to afford weight or plausibility to the latter, it is neces- 
sary to assume that the sun '^ blows heat and cold with the same 
breath" — in other words, that it attracts and repels with the 
same modus operandi. If we have no evidence of a repulsive 
force in the sun, to say nothing of a force sufficient to repel the 
lighter particles of these bodies to a distance from the head of 
the comet, equal to and sometimes exceeding a hundred millions 
of miles, this theory, to say the least of it, is labored and unsat- 
isfactory. The length of these trains is far from being exagger- 
ated. Referring to my minutes of the late return of Halley's 
comet, I find that, at one period, the tail, by direct vision, sub- 
tended an angle of twenty degrees, and on some occasions, by 
oblique vision, more than forty degrees. The tail of the comet 
of 1689 is said to exceed sixty eight degrees, and that of the 
comet of 1680, ninety degrees. Making a proper allowance for 
the faintness of the extremity of the tail, and the obstruction of 
tKe view by the atmosphere of the earth, it is by no means un- 
safe to conclude that many of them extend some hundreds of mil- 
lions of miles from the nucleus of the comet. 

In view then of the last mentioned theory, it is by no means 
a matter of surprise that Newton, and with him La Place and 
Sir J. Herschel, should entertain the opinion that the more re- 
mote particles could never be recalled by the gravitation of the 
nucleus, and that portions of the tails were at each revolution 
scattered in space, and hence that comets were continually 
wasting. 
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irago, in speaking of the then anticipated return of Halley's 
let in 1835, makes the following remark : *'It appears proba- 
that in describing their immense orbits, comets at each revo- 
m, dissipate in space all the matter which when they are near 
perihelion, is detached from the envelop forming the tail ; it 
lerefore very possible that in time some of them may be en- 
y dissipated." But these views were not confirmed by the 
trance of Halley's comet in 1835, and Arago has with a 
f becoming candor promptly acknowledged this fact. " If 
reader," says he, " will take the trouble to compare what I 
>rd of the comet of 1835 with the circumstances of its former 
arition, he certainly will not find in this collection of phenom- 

the proof that Halley's comet is gradually diminishing. I 
. even say that if, in a matter so delicate, observations made 
ery different periods of the year, will authorize any positive 
uction, that which would most distinctly result from the two 
»ges of 1759 and 1835, would be that the comet had increas- 
n size during that interval. I ought to seize with more ea- 
less, this occasion to combat an error extensively accredited, 
relief in the constant wasting away of comets,) because I be- 
e I have somewhat contributed to its dissemination." 
^he truth is, as I apprehend, that the data on which this 
jecture was based, are probably false, and the tails of comets, 
[le subject is properly investigated, will not be found to con- 
of matter at all that has the least connection with the comet, 
fanned by the stints rays slightly refracted by the nucleus in 
fcrsing the envelop of the comet, and uniting in an infinite 
%ber of points beyond it, throwing a stronger than ordinary 
U on the ethereal medium, near to or more remote from the 
eij as the ray from its relative position and direction is more or 

refracted. 

I is not important to the truth of this hypothesis whether the 
leus be a solid mass or not, so that it be more dense than the 
ounding nebulosity, nor yet that the tail be projected in an ex- 
line with the radius vector of the sun and comet, so that it be 
riy so. It is however important to its tnith that an ethereal 
lium should exist, otherwise the reflection of these points of 
it would be impossible ; also that the comet should assume the 
as it approaches the sun, and that it should progressively in- 
tae in length and brilliancy, the light of the sun increasing in 
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the proportion of the square of the diminution of distance,— 
again that the tail should have a cylindrical and hollow appea^ 
ance, the rays of light being at least partially obstnicted by the nu- 
cleus; moreover, that the tail should be curved, by the necessary 
eflfect of aberration. I apprehend it will be acknowledged that the 
weight of testimony is decidedly favorable to the fact that the nth 
clei of comets, though they generally resemble planets in form and 
brilliancy, may not be solid or opaque, inasmuch as some are un- 
questionably transparent, and the quantity of matter in all is ex- 
ceedingly inconsiderable. 

Professor Struve saw a star of the eleventh magnitude through 
the Encke comet j Sir William Herschel noticed one of the 
sixth magnitude through the centre of the comet of 1795; and 
his illustrious son, in a memoir communicated to the Royal As- 
tronomical Society, mentions that he saw a cluster of stars of the 
sixteenth magnitude very near the centre of Biela's comet. Not- 
withstanding this tenuity, an increased density may always be 
noticed toward the centre of the head, except in a few small 
comets unaccompanied with trains. 

Astronomers of all ages seem to have been inclined to a belief 
in an ethereal medium, and the present one has afforded a conclo- 
sive evidence of its existence, in its effect upon the duration of 
the revolution of the Encke comet. Professor Encke in a dis- 
sertation on this subject, after giving the minutias of his observa- 
tions, very modestly remarks — " If I may be permitted to express 
my opinion on a subject which for twelve years has incessantly 
occupied me, in treating which I have avoided no method, how- 
ever circuitous, no kind of verification, in order to reach the truth 
so far as it lay in my power ; I can not consider it otherwise than 
completely established, that an extraordinary connection is neces- 
sary for Pon's* comet, and equally certain that the principal part 
of it consists in an increase of the mean motion proprtionate to 
the time." Professor Airy, in an appendix to a translation of 
Encke's memoir, adds — " I can not but express my belief that 
the principal point of the theory, namely, an effect exactly sim- 
ilar to that which a resisting medium would produce, is perfectly 
established by the reasoning of Professor Encke." Arago, in 
speaking of the discrepancy between the result of calculation and 

* Called by others Encke's comet. 
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>bservation on the period of the Encke comet, states unhesitating- 
y that the cause '^ can be nothing but the resistance of the ether." 
^nd Dr. Bowditch, distinguished as he was for cautiousness, ful* 
ly recognized the effect of an ethereal medium, in the translation 
of the Mecanique Celeste. The fact however that Halley's 
comet at its late return reached its perihelion later rather than 
earlier than the calculated time, independent of an allowance for 
a resisting medium, seems to have created some doubts in refer- 
ence to the doctrine of resistance ; but of the three comets whose 
periods are certainly known, those of Biela and Encke only can 
be relied on as indicating resistance, inasmuch as that of Halley 
has its aphelion in a region beyond the scan of human power, and 
the influence of planetary bodies which may exist there, is now 
and will f)erhaps forever remain unknown to us. These facts 
then, and the concurring opinions of the high authority above 
quoted, render it nearly unquestionable that there is diffused 
through the celestial regions an ethereal and exceedingly elastic 
medium ; nor would it be unreasonable to suppose that this very 
medium constitutes the solar atmosphere, of which the zodiacal 
light may be a denser region. 

When an opportunity is offered to observe a comet remote from 
the sun, it is generally found to be unaccompanied with a tail ; 
but as it approaches, the tail begins to appear, and its length and 
brilliancy increase, till it reaches the perihelion of its orbit, and 
by an illusion, sometimes beyond this point. Although there is 
some degree of diversity in the form of the tails of different com- 
ets, yet they generally consist of two streams of light, not abso- 
lutely distinct from each other. In other words, the borders of the 
tail are brightest, plainly indicating a hollowness, the line of vis- 
ion necessarily meeting with a greater number of luminous points 
on the edges than through the middle. Can any explanation of 
this hollowness be given, more simple and philosophical, than that 
the rays of the sun^s light are more obstructed by the denser than 
the rarer portions of the comet ? 

That there is, in these tails, which acquire a considerable length, 
a slight curve, concave to that portion of the orbit which the comet 
has left, there is ample testimony. Now as light is progressive, 
a portion of time must elapse while the rays of light are passing 
from the head of the comet to their point of union, and during 
this period the comet moves onward in its course, and the result 
necessaxily is a gentle or slight curve in the tail, the effect being 
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greater or less in proportion as the union of rays is more or les 
distant from the comet. It is manifest that if a ray of light couli 
be traced during its entire course from the sun to a planet, it woul 
present a similar phenomenon, equal. in degree if the motion ( 
the planet were swift as that of a comet. The comets of Bid 
and Encke have no tails, nor is there, strictly speaking, a nuclec 
in either. That of Encke, during the long period in 1828, wbe 
its position was so favorable to observation, had the appearance < 
a mere film of vapor, nearly circular but not well defined, and c 
central, stellar point could be detected with the telescopic pow< 
which I employed on that occasion. In fact, all the phenomei 
of the tails of comets appear to be so well explained by this theoi 
that I can not doubt its truth, although nothing like demonstratio 
accompanies it. There are indeed optical difficulties which 
have been unable to overcome : no one however which may m 
be fairly attributed to our ignorance of the particular physia 
constitution of these bodies. It is no small confirmation of th 
truth of this explanation of the tails of comets, that there is dc 
the slightest evidence, worthy of confidence, that the earth whici 
we inhabit has ever been sensibly affected by a visitation fioi 
these enormous appendages, while the chance of collision betweei 
the earth and the rmcleus of a comet, properly so called, is ei 
ceedingly small; yet when we reflect upon the number of comet 
belonging to our system, the hundreds that range within tb 
earth's orbit, that their paths have every possible inclination t 
the ecliptic, that these immensely extended trains, projected ii 
a direction /rom the sun, describe an inconceivable sweep whei 
they are encompassing the sun in the region of their perihelion ;— 
I say in view of these circumstances, it is difficult to avoid tb 
conjecture, nay, it is exceedingly probable that these appendages 
in very many instances, have brushed across the surface of ou 
planet, harmlessly and unperceived. 

I submit this theory (if indeed it is entitled to that name) ti 
the consideration of the scientific, having no point to gain, U( 
wish to gratify, but the promotion of science and the progress o 
truth, and if insuperable objections to it are raised, and my rea 
soning should prove fallacious, there will be at least one valuabl( 
result, that of showing what the tails of comets are not ; more 
over, it may be the humble means of exciting further inquiry oi 
this interesting topic. 

Nantucket, 10th mo., 1st, 1839. 
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VI, — A Cfissi or Kissi Vocabulary; by Prof. J. W. Gibbs. 

ne following list of Gis-si words and phrases is taken from the 
h of John Ferry, an African, who was born at Slan-go-lo, a 
of Yom-bu, in the Gis-si country, and is now resident in 
York. He was brought from his native country about the 
1821 or 1822, at the age of 11 or 12, but has often conversed 
Gis-si people since that period. 



pe-le 

mi-Ang 

Dga 

hi-o-Iu 

Dgwai-Du 

gnom-pum 

gnom-me-u 

gnoni-iDft 

gnom-ma-hi-ol 

to 
f bi-dln 

bil-li-a 

bil-li-bi-ol 
ndred kem-me pe-le 

bul-leng 

y!n-de 

Di-Ieng 

hol-leng 

mi-lin-do 

i6D-do 

tshaw-tshtim 

tsbin-doog 
I di-e-mo-leDg 

be 

beng-ga 

pa-ra-leog 

pan-gwi 
1 ha-la 

in-ding 

men-dang 
ha- la ma-la-ka, i.e. 
heaven king. 

la-gna-gnaw 

iwon-na-lan-no 
wain-du 
tu-a-le-bo 
fo-gna 
C ka-la 
( ndo-a 
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King 
Slave 
Name 
People 
Villafre 
Town 
Country 
Good 
Bad 
Big 
Little 
Old 
Yoang 
Old 
New 
White 
Black 
Strong 
Sick 
I 

Thoa 
He 
She 
We 
Ye 
They 
My hand 
My foot 
Thy foot 
His foot 
Our foot 
Your foot 
Their foot 
My father 
Thy father 
His father 
jMy mother 
Thy mother 
His mother 
6 



8U-l0 

kel-ling 

di-u-lang 

won-da 

■on-da-koMo 

t^he 

ka-leng 

ken-daw 

wawn-da 

o-ben-du 

pom- bo 

yu 

pom-bo 

pan-du 

■on-ne 

hAm*bu 

ti-gni 

ken-da 

na 

y* 

nom 

An-du 

An-du 

na 

in-da 

in-da 

ba-nu 

beng-gu-nu 

beng-gn-nom-do 

beng-gu-ndaw 

beng-gu-na 

beng-gu-in*da 

beng-gu-ln-da 

fo-gna-nu 

fo-gna-nom-do 

fo-gna-ndaw 

ka-la-nu 

ka-la- nom-do 

ka-la-ndaw 
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Her mother 


ka-1a-ndaw 


Our mother 


ka-Ia-na 


Your mother 


ka-la-in-da 


Their mother 


ka-1a-in-da 


I eat 


ya i-di-e 


Thou eatest 


Dom a-di-e 


He eats 


(in-du a-di-e 


We eat 


na i-di-e 


Ye eat 


in-da a-di-e 


They eat 


in- da a-di-e 


A king 


su-lo 


Kings 


su-Ia 


Close by the king 


su-Io-li-ko 


A man 


la-gna-gnair 


Men 


lang-ba 



One man 
Two men 
Three men 
Four men 
Five men 
A good man 
A bad man 
A white man 
A black man 

God loves men 

Men love God 
Give to me 



la-gna-gnaw pe-le 
lang-ba gnAng 
lang-ba a 
lang-ba hi-ol 
lang-ba ogwai-nu 
la-gna-gnair ken-dtw 
la-gna-gnaw wawn-da 
la-gna-g^aw hAm-ba 
la-Snt-gnaw ti-gnl 
ha-la-ma-la-km tshn* 
le lang-ba 

{lang-ba tahu-leba- 
la-ma-la-ka 
yon-ge-a 



{ 



The Kissi numerals, according to Dr. Prichard, are, 1. pi-li, 2. 
miu, 3. nga, 4. i-61, 5. ngue-nu, 6. ngom-pum, 7. ngom-mi-u, & 
Dgom-mag, 9. ngue-nu-iol, 10. to. — Researches into the Physt 
cat History of Mankind. Lond. 1837. Vol. II. p. 99. 

Dr. Prichard also says : " The Kissi are a people of whom ure 
know nothing, except that they inhabit the mountainous country 
about the sources of the Niger, to the southward of Sulimana and 
Sangara." — Researches, Vol. II. p. 76. 

I add from my informant. 

The Gis-si country is bounded on the south by the Men-di coun- 
try and on the west by Kon-no. 

The Gis-si people constitute three kingdoms ; one, the capital 
of which is close to Kon-no ; the second, the capital of which is 
Kwin-de-hu ; the third, the capital of which is Yen-gi-ma. 

The principal towns in the Gis-si country are Te-i-du, Dwa-va, 
Slan-go-lo, Yen-gi-ma, Kwan-go, Dzhum-ba-u, Bom-gba-du or 
Zon-gi-a-ma, Kom-man-du, Di-gwi-na, Ban-do-ning, Ton-gi, Sai- 
i-du, Du-gau-no, Kwin-de-hu, Kon-dzhu, Dzho-po-a-hu, Tshe- 
son-ne, i. e. new town, Dzham-ba-u, Ta-ku-lo, Su-a-du, Yaw- 
baw-du, Den-go-ben-gu, De-hu-ma, etc. 

The principal rivers are (1.) Ma-ku-na, which flows by Slan- 
go-lo and Dzham-ba-u in the Gis-si country, by Kwan-go and 
Yen-gi-ma, now in Gis-si, formerly in the Men-di country, and 
thence into the Men-di country; (2.) Me-li, which flows by Di- 
gwi-na and Yaw-baw-du, and thence to the Kon-no country; 
and (3.) Ma-gna. 
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Art. VII. — A Vai or Vey Vocabulary; by the Same. 

FE following list of Yai words and phrases is taken from the 
1 of John Ferry, who is mentioned in the preceding article, 
rbo lived about one year in the Yai country. 



^ 



ndred 



hild 



g 

rood 
od 



don-do 
fil-la 
M-kwm 
na-oi 

ran-doo-do 

•un-fil-la 

flun-sa-kwa 

'•un-na-ni 

tin 

fil-la-ban-di 

fa-kwa-ban-di 

na-ni-ban-di 

hon-dred don-do 

ka-g;ne 

da 

bu-la 

king 

te-le 

ka-lu-i 

dzham-ba 

ta 

dzbi 

ga-lum-ba 

kai 

mn-shu 

di-gne 

ding-di-gno 

fa 

ba 

man-dzha 

dzhong 

dAng 

to 

moi-nu 

ki-gne 

wa-e-Iaw 

zan-dzha 

buMe-la 

za-ma 

dzhe-lu-ma 

kong-e 

•oi 



Good 


C bel-le 
la-gnl 




Bad 


a-ma-gni 


Largo 


ki-li-ma 


New 


nam-ma 


White 


be-ma 


Black 


vi-ma 


Sick 


ki-la 


All 


bl 


I eat 


na dong 


I drink 


Da mi 


Open 


ka 


Shut 


ma 


Yet 


e-he 


No 


bul-le 


I 


Dga 


Myself 


nga-won-ga 


Thou 


i 


Thyself 


i-woo-ga 


He, she 


a 


We 


mo-a 


You 


i-DU 


They 


a-nu 


My king 


na man-dzha 


Thy king 


i man-dzha 


His king 


a man-dzha 


Her king 


a man-dzha 


Our king 


roo-a man-dzha 


Your king 


i-nu-man-dzha 


Their king 


a-nu man-dzha 


My house 


na ki-gne 


Thy house 


i ki-gne 


My father 


dm fa 


Thy father 


ifa 


His lather 


a fa 


Our father 


mo-a fa 


My mother 


Am ba 


Thy mother 


iba 


His mother 


aba 


Our mother 


mo-a ba 


One king 


man-dzha don-do 


Two kings 


man-dzha fil-la 


Three kings 


man-dzha sa-kwa 
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One man 
Two men 
Three men 
Htndfl 
Feet 
Leavef 
Men 
Women 
Children 
Kinf[;8 
Slaves 
Names 
I eat 

Thou eatest 
He eats 
She eats 
We eat 
They eat 



kai don-do 

ka-ye6Ma 

ka-ye sa-kwa 

bu-le-nu 

king-e-nu 

dsbam-ba-e-nu 

ka-ye-nu 

mu-she-nu 

di-gne-nu 

DiaD-dzha-e-nu 

dzhong-e-nu 

toe-nu 

na dong 

ya dong 

• dong 

a dong 

n^o-a dong 

a-tau«a dong 



People eat 
A good man 

Grood men 
A bad man 

A white man 
A black man 
God loves men 
Men love God 
What is your name Y 
Give to me 
A Vai man 
Vai men 
Mendl people 
In the house 
In my house 
In thy house 



i 



moi-nn-t dong 
kai beMe 
kai a*gni 
ka-ye- nu a-gni 

C ka^a-ma-gni 

t kai yam-ma 
kai l>e-mi 
kai vi-ma 

ga-lam-ba-a ka-ye dl-i 
ka-ye-a ga-lum-badi>i 
i to a-le 
in-ko 
Vai mo 
Vai moi-nu 
Hu-lo moi-nu 
Id-gne-lo 
Da.ki»gne-lo 
i ki-gne-lo 



According to Ashmun, the Fey or Vey people extend from the 
Gallinas river to Grand Cape Mount, a distance of fifty miles along 
the coast, and from twenty-five to thirty miles into the interior. 
Afr. Repos. III. 259. 

According to my informant, the Vai country constitutes two 
kingdoms, of which Ma-nn and Gen-du-ma are the capitals. 

The principal towns in the Vai country are, Manu, not (ai from 
the sea, the residence of king Fu-li-ka-va ; Gen-du-ma, three or 
four miles from a river, and nine or ten from the sea, the residence 
of king Sha-ka; Zalu, about twenty miles from tlie sea, subject 
to king Fu-li-ka-va; Dzhu-ling, near the sea, subject to king 
Sha-ka; Ho-wil-li, twenty or thirty miles from the sea, subject 
to king Fu-li-ka-va; Dam-ba-ru, close to Zalu,- subject to king 
Fu-li-ka-va. 



Art. VIII. — A Mendi Vocabulary ; by the Same. 

The following list of Mendi words and phrases is taken from 
the mouths of James Covey and Charles Pratt, native Africans. 

The former was born at Go-raun, by the river Mo-a, in the Men- 
di country ; brought from his native country by Africans to Bui- 
lom, and sold there to the Spaniards ; recaptured by the English; 
taught to read and write English in the English schools at Siem 
Leone ; and is now a sailor on board the British brig of war Buz- 
zard. 
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3 latter was bom at Sierra Leone of Hen-di parents, and is 
. cook on board the above mentioned vessel. 



e-ta 

fe-le 

saa-wa 

na-ni 

do-la or lo-lu 

we-ta 

waw-fe~1a 

wai-ya-gba 

ta-a 

pa 

pu fe-le 

pu sau-wa 

pa na-ni 

gbe-le 

mo-ni 

ngwi 
id la-wai or ta-wai 

yAm-boi 
' the bead ngwi yClm-boi 

ga-li 

Dgaa-ma 
w Dgaa-ma bi-ka 

ho-gbai 

nda 

nda-ga-la 

goDg-gol-lu 
i ne 

lo-kwi 

lo-kwi 

gaw-we 

gaw-we 





fo-Ii 




fa-li gwa 




fa-Ii ga-la 


g 


ngin-da 


g 


bo-ko 




gbin-di 




nga-li 




tAm-be-le-gai 




fefe 




Dgom-gbi 




ndzbe 




dzhe-lo-wa 



"ater 



ngwa-ye 
ti 



Open land 


dzho-po-a 


Green wood 


nga-li 


Dry wood 


kaw-wi 


Grass 


dzbarte 


Leaf 


ta-fe 


Island 


ting -ha 


Small island 


ti-wa-ii-hftng 


Bird 


ngwaw-ni 


Fish 


goe 


Baboon 


ngo-la 


Cat 


ma-gna-ri 


Cow 


Di-ke 


Dog 


ngil-le 


Elephant 


he-h 


Goat 


ndzhi 


Hedgehog 


pi-wi 


Hog 


ddn-de 


Horse 


sa-i 


Leopard 


kaw-li 


Male leopard 


kaw-li hin-ne 


Female leopard 


kaw-li ha-le 


Lion 


sa-bn 


Monkey 


kwa-le 


Male monkey 


kwa hin-ne 


Female monkey 


kwa ha-le 


Moase 


gni-ne 


Sheep 


ba-le 


EocUth bird (dock] 


1 pa-ngwaw-ni 


God 


i Dgil-li 

i ge-waw 




Great God 


ge-waw wa 


Man 


ta-moi 


Great man 


ta-mo wa 


Young man 


ta-mo wa-la 


Woman 


gna-pn 


Young woman 


gna-ha-la-po 


Father 


ke 


Mother 


ndzhi 


Child 


do-le 


Brother 


ndig-ge hin-da 


Sister 


ndig-ge ya-ha-lu 


Friend 


ba-la 


King 


ma-bai 


Governor 


ma-hai 


Slave 


ndao 


Man Slave 


ndoo hin-ne 
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Woman Sla7e nduo gna^ha 



Name 

Book 

Mat 

Bed 

House 

Tobacco 

Pipe 

Tobacco snuff 

Knife 

Ship 

Englishman 

People 

Town 

Village 
Country 

Good 
Bad 

Great 

Small 

Strong 

Weak 

Old 

New 

Aged 

Young 

White 

Black 

Sick 

English 

Born 

True 

False 

Beautifal 

Ugly 

Male 

Female 

Eat 

Drink 

Sleep 

Stand 

Walk 

Come 



nda 

kol-le or kor-re 

nga-le 

ba-kaw 

pe-le 

tA-we 

ta-w6 

ta-wa-ke 

bo-e 

den-de 

pa-lu moi 

nAn-ga 

ta-wa-ha 
te-gnu 

fu-le-nu 
ba-ba-hu 

ndan-e-re 



i 



yan-din-go 

!e-yan-din-ne 
yam-m(ing-gwaw 

igaw-lawng-gaw 
wa 

kn-lo-paw-te 
ku-lon-go 

ba-yan-go 

ha-lan-go 

go-wan-go 

ni-nan-go 

go- wan-go 

ku-lon-go 

ko-lin-go 

!te-yin-go 
Je-yin-go 

ma-wu-la 

Pu-lu 

ndi 

taw-gna-li 

nde-mi-la 

yan-din-go 

yam-mftng-gwaw 

hin-ne 

ha-le 

me 
gbaw-li 

yi 

lo 
dzhi-a 



Go 

Open 

Shut 

And 
If 

Yes 

No 

Who? 

What? 

Where? 

When? 

This 

Here 

Now 

That 

There 

Then 

I 

Thou 

He 

She 

We 

Ye 

They 

I myself 

Thou thyself 

He himself 

We ourselves 

Ye yourselves 



di 

ndaa 

baw-la 

ke 

na 

Ce-he 
(um-hu 

bi-le 

yi-le 

be-gbe 

min-du 

mi-gbi 

dzhi 

bin-da 

san-gi 

na 

mi-lan-du 

san-gl 

gna 

bi-a 

ta 

ta 

mo-a 

wa 

ti-a 

gna be-kpe 

bi-a bi be-kpe 

ta-ngi be-kpe 

mo-a mu be-kpe 

wa wu be-kpe 



They themselves ti-a ti be-kpe 



Thy head 
Thy forehead 
Thy ear 
My eye 
Thy eye 
His eye 
Her eye 
Thy eyebrow 
Thy mouth 
Thy lip 
Thy hand 
Thy arm 
Thy foot 
Thy back 
My father 
Thy father 
His father 



bi-gwi 

bi-la-wai or bi-ta>wai 

bi-wu-li 

gna-gau-ma 

bi-gau-ma 

ta-ngi-gau-ma 

ta-ngi-srau-ma 

bi-gau-ma-bi-ka 

bi-da 

bi-da-gu-lu 

bi-lo-kwi 

bi-lo-kwi 

bi-gaw-we 

bi-wu-ma 

gna-ke 

bi-ke 

ta-ngi-ke or ngi-ke 



A Mendi VoaUmlary. 



47 



r 


ta-Dgi-ke or ngi-ke 


One man 


ta-mo yi-ra 


r 


mo-ke 


Two men 


ta-moi fe-le 


tr 


WQ-ke 


Three men 


ta-moi sau-wa 


ler 


tike 


All men 


ta-moi gbe-le 


T 


gna-ndzhi 






er 


bi-ndzhi 


A good man 


ta-mo yan-din-go 


rr 


ta-Dgi-ndzhi 


A bad man 


ta-BO e-yan-din-ne 


er 


ta-Dgi-ndzhi 


A white man 


ta-mo ko-lin-go 


er 


mo-ndzhi 

gna-ma-hai 

bi-ma-bai 


A black man 


( ta-mo te-yin-go 
\ ta-mo le-yin-go 




ngi-ma-hai 


I eat 


gna gi-me 




ngi-ma-hai 


Thou eatest 


bi-a bi-me 




mo-ma-bai 


He eats 


tae-me 


; 


WQ-ma-bai 


We eat 


mo-a mn-me 


g 


ti-ma-bai 


Ye eat 


wa wu-me 




gna-kol-le 


They eat 


ti-a ti-me 




bi-gol-le 


I sleep 


gna gi-yi 




ta-ngi-gol-Ie 


Thou steepest 


bi-a bi-yi 




gna-pe-le 


He sleeps 


tai-yi 


e 


bi-wc-le 


She sleeps 


ta i-yi 


t 


ta-ngi-wele 


We sleep 


mo-a mu-yi 




ta-ngi-we-ie 


Ye sleep 


wa wn-yi 




mo-we-le 


They sleep 


ti-a ti-yi 




gna-bo-e 


I make 


gna gi-pi-li 




bi-bo-e 


Thou makest 


bi-a bi-pi-li 




ta-Dgi-bo-e 


He makes 


ta e-pi-li 


1 


ta-ogi-bo-e 


We make 


mo-a mu-pi-li 




mo-bo-e 


Ye make 


wa wn-pi-li 


e 


wa-bo-e 


They make 


ti-a ti-pi-li 


fe 


ti-bo-e 


Thou drinkest 


bi-a bi-gbaw-11 






Thou standest 


bi-a bi-lo 


r 


kol-le dzbi 


Thou walkest 


bi-a bi-dzhi-a 


>ks 


kol-le dzbi 


Thou comest 


bi-a bi-wa 


c 


kol-Ie na 






)k8 


kol-le na 


I have eaten 


gna gi-we-la a-me-la 


•k1 


kol-le gbe 


Thou hast eaten bia bi-we-la a-me-la 


»ln1 


kol-le gbe 


He has eaten 


ta e-we-la a-me-la 




kol-le gbe-le 


We have eaten 


mo-a mu-we-la a-me-la 




w 


Ye have eaten 


wa wu-we-la a-me-la 




deD-de yi-ra 


They have eaten ti-a ti-we-la a-me-la 


book 


is mine 


kol-le dzhi gna 


wo mi-na 


book 


is tbine 


kol-le dzhi bi wo mi-na 


book 


is bis 


kol-le dzhi gi wo mi-na 


book 


is ours 


kol-le dzhi mu wo mi-na 


book 


is yours 


kol-le dzhi wu wo mi-na 


book 


is theirs 


kol-le dzhi ti wo mi-na 


your 


friend | 


gna ba-la bi-a 
gna ba-la law a 


ibi-a 


bis friend 


gna ba-la law a 


gi-e 
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I go to AfHca gna gi-ya, Men-di 

I come from Africa gna gi-bi-ya Men-di 

God sees me ge-waw e gna lo-a 

I see God gna gi ge-waw lo-a 

God sees good men ge-waw e ta-moi yan-din-go lo-a 

t5od sees bad men i ge-waw e ta-moi e-yan-din-ne lo-a 

uoa sees naa men | ge-waw e ta-moi yam-mftng lo-a 

Sbama knows Kimbo Shu-ma Kim-bo gau-law 

Sbnma strikes Kimbo Shn-ma Kim-bo de-wi-a 

Kimbo strikes Shama Kim-bo Sha-ma de-wi-a 

What do you call this in Mendi 1 ba-ye dzhi lo-li Men-di yi-a hong? 

Did I say it right 1 gna gin-de yan-din-go 1 

I will not gna gi-ru-ma-ni 

Thank yon bi si-a 

Ha7e mercy on me gi-la-ba-rang 

Good bye ma-ngen-da-he. 

Some of the principal towns in the Men-di country, according 
to Covey and Pratt, are Dzha-e-ve-fu-lu, Go-raun or Go-la-huDg, 
Bai-ma, Se-bi-ma, Si-ma-bu, Gna-ya-bung, Gong-a-bu, Bom-ba-Ui 
Fo-la, Fu-la-wa, Ben-de-bu, and Ben-der-ri. 

The principal rivers are (1.) Mo-a, which runs into the Vai 
country; (2.) Sewa, which runs into the Bullom country ; (3.) 
Ma-wu-a, which comes from Gissi, where it is called Ma-ku-na, 
and joins the Mo-a; (4) Ma-le, which flows by Dzho-po-a, and 
joins the Mo-a; (5.) Ta-yem-ma, which joins the Sewa; (6.) K^ 
ya, which comes from Gola, and joins the Ma-wu-a. 

Prayer composed for the use of the Mendi prisoners at New Ha- 
ven, by their teachers, and translated into Mendi, by James 
Covey. 

O Ge-waw wa, bi-a-bi yan-din-go ; bi-a-bi ha-ni gbe-Ie ba-te- 
ni; bi-a-bi fu-li ba-te-ni ; bi-a-bi nga-li ba-te-ni ; bi-a-bi tum-bi-le- 
gai ba-te-ni ; bi-a-bi ngi-yi ba-te-ni ; ke ndzha wa ; bi-a-bi dzha-te 
ba-te-ni, ke ngu-li, ke gnwaw-ni, ke nwu-a, ke nun-ga wu-lo-a. 

O Ge-waw, bi-a-bi hin-da gbe-le ; bi-a-bi ta-moi si-na ti-gbe-Ie 
lo-a ; bi-a-bi gna lo-a ; bi-a-bi gna di lo-a ; bi-a-bi gna lo-a, ki-a 
fu-li a-gu-a ; bi-a-bi gna lo-a gbin-di ; bi-a-bi gi-li-la hin-de gbi 
gna-ga ka-la. 

O Ge-waw, bi-a-bi gna gaw ko-la, gna-gi si-a-gwa bi-ma ; bi 
gna gaw me-he gi me ke gi gbaw-li, gi si-a-gwa bi-ma. Gna di 
ei ha, gna di a-lo-law ku-na-faw. Gna di ba-te yan-din-go. 
Gna-gi bi maw-li, bi gna-ma hum-gbi. Gna-gi bi maw-li, bi gna 
daw-wung yan-din-go. Gna-gi hin-da yam-mo wi-li-a. Ma-nu 
gna-ma. Gi bi-ma ni-ni-a. Ki-a nga ha, bi gna di we, bi di-la 
■■■ fri"*^^ bi-gbe ; Ge-waw wa ndui wa. Amen. 
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Abt. IX. — Vegetable Organography a7id Physiology , or the 
Formation and Vital Functions of Plants /* by Horace 
Green, M. D., of New York. 

The study of the structure of vegetables and of the phenomena 
of vegetable life — a study embracing a wide and an interesting 
field for observation — ^bas been very generally neglected in this 
country. The naturalist who has sought amidst the flowers and 
foliage, and other external forms of plants, for characters to enable 
him to arrange and classify these plants, has rarely directed his 
inquiries to their anatomical structure, or been aware of the diver- 
sified, yet beautiful phenomena manifested in the operation of 
their vital functions. The near approximation of the two king- 
doms of organized matter, (the animal and vegetable,) to each 
other, and the striking analogy which exists in the laws govern- 
ing the development of each, renders the study of vegetable anat- 
omy highly interesting, and in some degree, important to the an- 
imal physiologist. Some of the most eminent naturalists allow, 
thai in their structure, the two kingdoms present us with no diag- 
nostic mark by which we can separate the lower and most ap- 
proximated groups of both from each other. In the phenomena 
exhibited by their vital functions, the analogy is equally striking. 
'* From the most simple vegetable up to the polypus, from the 
most simple polypus through all the ascending scale of being up 
to man, the characters of life are nealy the same.^f 

From the researches of various eminent physiologists, it appears 
that all vegetable matter, when traced to its primary tissue, ori- 
ginates in a simple cell of inconceivable minuteness ; and that, in 
this respect, there is identity of structure in animals and vegeta- 
bles ; for it is now generally allowed, by animal physiologists, 
that all animal tissues, however varied in form, have their origin, 
also, in a cellular structure. * 

The aid which has been derived from the study of comparative 
anatomy, has enabled the physiologist to make many interesting 
discoveries, and to settle many disputed questions, connected with 
the structure and functions of the human system ; and such ad- 

* This paper wm read before the New York 4>. B. K. Society, July tMth, 1839, and the 
publicatkm of it authorized, by a vote of that Society, aa a part of its Transactions, 
t Animal Physiology, Part I, page 20. 
Vol. xxzviii, No. 1.— Oct,-Dec. 1839. 7 
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vances have been made iu the study of vegetable anatomy and 
physiology, by the labors of De CandoUe, Dutrochet, Landley, . 
and, more recently, the interesting inquiries of Carpenter, as to 
lead to the belief, that the day is not distant when the naturalist 
will discover, from the study of vegetable life, an explanation of 
the cause of many of those phenomena which have, hitherto, 
baffled the inquiries of the animal physiologist. Already the re- 
mark made by Cuvier, on the various forms and vital functions of 
animals, may, with equal fitness be applied to those of the vege- 
table kingdom ; that they " are so many kinds of experiments 
ready prepared by nature, who adds to, or deducts from each of 
them, different parts, just as we might wish to do in our own 
laboratories, showing us herself, at the same time, their various nh 
suits." This is, indeed, the only true method of studying phys- 
iology : to listen to the language of nature, as she spontaneously 
reveals her secrets, is far preferable to the inquisitorial method of 
extracting them from her, by cruel experiments. 

But before we undertake a description of the organs of plants, 
or of their functions, or attempt to trace the analogy which ex- 
ists between the two kingdoms, vegetable and animal, it will be 
necessary to make a few brief inquiries into the nature of the 
primary tissues^ which enter into the structure of the vegetable 
formations. 

The primary tissues, or elementary oi^ans of all plants, are 
three in number ; the cellular tissue, the woody Jibrej and the vas- 
ctdar tissue, or spiral vessels. To these is sometimes added 
another tissue, denominated ducts. Late inquiries, however, have 
shown these ducts to be a variety in the form of the spiral vessels, 
and to be identified with them. 

The cellular tissue enters into the composition of all vegetables. 
It is composed of minute, transparent vesicles, or cells, the sides 
of which are adherent to each other. These vesicles are exceed- 
ingly minute ; varying in size, in different plants, from the 30th 
to the 1000th part of an inch. They generally contain an elabo- 
rated fluid, which circulates freely, in all directions, through the 
vegetable membrane that forms the sides of these cells. But the 
medium by which this circulation is carried on, has, for a long 
time, engaged the inquiries of vegetable physiologists. The cells 
do not communicate by any appreciable pores or fissures. Noth- 
ing of the kind has ever yet been discovered, although they have 
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)een subjected to the most powerful microscopic observation. 
Phey possess another wonderful faculty, which is a self-produc- 
ve quality. Each vesicle is capable of generating many others 
rithin itself. 

The woody fibre differs from the cellular tissue, in having its 
esicles considerably elongated and pointed or wedge-form at their 
ztremities. The sides of the woody fibres possess a much greater 
snuity, and are more firm and elastic than the cellular tissues. 
k)llected into parallel bundles, and wedged together by means of 
leir pointed extremities, they afford strength and support to the 
egetable fabric, and have, therefore, been denominated the 
skeleton of the plant." The ascending sap is transmitted 
tirough these vessels, yet, like th^ vesicles of the cellular tissue, 
ley have no visible pores. 

The spiral vessels, like the woody fibre, appear to have origi- 
ated firom the simple cell. Like the former, too, they are elon- 
ated tubes ; but they possess within their tube, a spiral, woody 
bie, whose coil seems destined to preserve the integrity of their 
alibre. The office of the spiral vessels is not fully known ; but 
s they very generally contain air, and, with the exception of the 
oots, pervade almost every part of the vegetable system, their 
nnction is, undoubtedly, connected with the respiration of the 
lant. "A very curious analogy to this structure," says Mr. Car- 
enter, '^ is exhibited in the tracheas, or air tubes of insects, which 
unify by minute subdivisions through the whole of their bodies. 
?hese tubes are formed, like the spiral vessels of plants, of an ex- 
5mal membrane, distended by spiral fibre, which is coiled with 
lie most beautiful regularity."* 

The ductSj which have been spoken of as being a modificar 
ion of the spiral vessels, differ from the latter, in having no coiled 
bie within their canal. Their sides are transparent, and are 
tudded with minute dots, which give to them the appearance of 
erforations. Like the preceding tissues, however, they are des- 
tute of all visible pores or openings. By some physiologists it 
I supposed that the dotted ducts serve to convey sap along the 
tem of the plant ; others regard their functions, like the spiral 
essels, to be connected with the respiratory system. 
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These four primary tissues, constitute the only elementary or- 
gans which enter into the structure of vegetable formatioD& 
There are other organs connected with the phenomena of veget- 
able life, but they are composed of some one of these elementary 
tissues. 

Of all the elementary organs which enter into the composition 
of plants, the cellular tissue is the most abundant. It is the basis 
of all vegetable structure, and is the only tissue that is universally 
present. The other forms sometimes entirely disappear, or aie 
never developed. 

The first natural division of all plants is into two grand classes, 
arranged according to the presence or absence of one of these pri- 
mary tissues, viz. the spiral vessels. It has been ascertained that 
all flower-bearing plants, or those which are propagated by means 
of sexual organs, have spiral vessels ; whilst those vegetables 
which have no flowers are destitute of spiral vessels.* 

The first class is denominated vasculares ; the latter cellulares. 
Under the head of cellular plants are included the numerous tribes 
of Ferns, Mosses, and Lichens ; vegetables which, to the unini- 
tiated observer, may appear of little importance in the operations 
of nature. Yet, without their aid, many parts of our globe, which 
are now teeming with vegetation and life, must have remained 
barren and uninhabited wastes. Some of the tribes of cellulares, 
as the mosses and lichens, of which there are several thousand 
species, may be deemed the pioneers in vegetation. They are 
found where no other forms of vegetable life can exist. Attached 
to the bare rocks of newly found countries, and islands in the 
ocean ; springing into life on the surface of the encrusted lava, 
they vegetate and decay ; and thus, by depositing the remains of 
successive generations, gradually prepare these barren surfaces 
for higher grades of vegetable life. " How they find their way 
to such places," says Dr. Lindley, "and under what laws they 
are created, are mysteries that human ingenuity has not succeeded 
in unveiling." 

Both the anatomy and the physiology of vascular plants are 
better understood than the growth and functions of cellulares. 
The organs of the circulating system, also, and the course of the 
sap in vasculares are now very well known, whilst much doubt 
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till exists in regard to the structure and functions of these organs 
n cellular plants. We shall therefore select a subdivision of the 
)nner class of plants, in describing the anatomy of their organs, 
nd in tracing the analogy ^hich exists between the vegetable 
nd smimal kingdoms. 

Naturalists have discovered that there are two orders of plants 
elonging to vasculares, which are widely different in their ana- 
)mical structure, and in the laws which govern their develop- 
ient« These divisions have been termed endogenous and exo- 
enous. 

Endogenous plants are cylindrical, and are destitute of bark, 
[^heir development is by an annular deposition of new ligneous 
latter within the cylinder. The palm, the cane, com, and the 
arious grasses, are examples of endogenous plants. Exogenee 
ompose a much larger, and a more interesting class. They in- 
hide all the trees of our forests, for the protection of whose exter- 
lal surface nature has provided a bark. The reason for this pro- 
ision will appear, when it is known that the growth" of trees de- 
ends upon a deposition of new materials upon the outside of the 
rood, and between it and the bark. 

All exogenous plants, of which class the oak, the elm, the pine, 
he beach, &c. are examples, are composed of five principal 
arts ; the medulla or pith, the medullary sheath, the wood, the 
ark, and the medullary rays. 

It has been said that only four primary tissues enter into the 
rganization of vegetable structure, viz. the cellular tissue, the 
roody fibre, the spiral vessels, and the ducts. The pith, which 
3 the central portion of the plant, is composed of vesicles of the 
ellular tissue ; neither spiral vessels or woody fibre enter into 
;s composition. The vesicles of the medulla are slightly bound 
)gether ; and their walls, according to the opinion of some phys- 
)logists, are covered with minute globular bodies, which are re- 
arded as the nervous organs of the plant.''^ 

No part of the ascending sap passes through the pith ; but its 
ells are filled with an elabcnrated, nutrient fluid, which being 
isseminated in spring-time, serves to nourish the early buds, until 
liey are sufficiently developed to procure nourishment for them- 
Blves. How far the pith may be considered as the special seat 
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of vegetable life, and analogous to the nervous system in animals, 
is still an interesting question for the vegetable physiologist. 

Immediately surrounding the pith is the medullary sheath. 
Whilst the former is composed of cellular tissue, the latter consists 
of spiral vessels and ducts. The office of the medullary sheath 
is not well understood. Lindley, who believed it to be in direct 
communication with the leaf-buds, and the veins of the leaves, 
supposed that it was the medium through which the ascending 
sap is transmitted to the leaves. Dutrochet and some other phys- 
iologists are of the opinion that the office of circulating the as- 
cending sap is confined to the lymphatic tubes of the woody fibre, 
and that the spiral vessels of the medullary sheath belong to the 
function of respiration. As these vessels are found almost invaria- 
bly to contain air ; and, moreover, have direct communicatioa 
with the leaves, which are in fact the lungs of the plant, it is 
more than probable that the opinion of Dutrochet is correct. 

Deposited in concentric layers around the medullary sheath, 
and lying immediately upon it, is the wood. It is composed of 
cellular tissue, woody fibre, and ducts. Each year a distinct layer 
is deposited. The concentric layer of the first year, or the one 
lying in immediate contact with the medullary sheath, consists of 
woody fibre and ducts ; but each succeeding layer has an interior 
membrane of cellular tissue, (the same tissue of which the pith is 
composed,) and an external stratum of woody fibre and ducts. 
The wood is usually subdivided into the denser portion, which 
is called lignum ; and external to this, a softer portion called a/* 
bumum. 

The former consists of the internal layers surrounding the me- 
dullary sheath, which being fully formed, have ceased to afford 
a passage for the circulating fluid. It is also called heart-wood. 
External to this is the softer wood, called the alburnum ; which 
is also deposited in concentric rings, between the true wood and 
the bark. It is through this part of the plant, the alburnum, that 
the fluid drawn from the earth, the ascending sap, is principally 
transmitted. The bark is composed of the same elementary tis- 
sues that enter into the composition of the wood, viz. cellular tis- 
sue, woody fibre and ducts ; but whilst the layers of wood con- 
sist of an interior stratum of cellular tissue, and an outer stratum 
of woody fibre and ducts, those of the bark are reversed : they are 
composed of a layer of woody fibre and ducts inside, and of cellu- 
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lar tissue outside. The bark is also subdivided into three parts ; 
the ioDer portion is called the liber; surrounding this is the cel- 
lular envelop, and external to all, the epidermis. It is through 
the liber, the inner portion of the bark, that the principal part of 
the descending sap is carried, after it has undergone those chemi- 
cal changes, in its circulation through the leaves, that qualify it 
for giving support and nourishment to the different parts of the 
plant. 

On making a horizontal section of the trunk, or branch of an 
exogenous tree, radii of cellular tissue are seen extending from 
the centre to the circumference of the wood. These vessels are 
denominated the medullary rays. Having their origin in the 
medullary sheath, and consisting of the same elementary tissue 
with the pith, projections of which pass through the sheath into 
the medullary rays, they serve to connect this central system of 
the plant with its circumference. 

The medullary rays perform a very important function in the 
economy of vegetable growth. That peculiar secretion which is 
effused in the spring of the year, between the wood and the bark, 
and which separates the alburnum from the liber, is poured out by 
these medullary radii. This viscid secretion, when organizedj is 
supposed to constitute the cellular portion of each concentric 
layer. Whilst this deposition is going on, a fibrous secretion is 
descending from the expanding buds, and by its adhesion to the 
first deposit from the medullary rays, constitutes the outer stra- 
tum of woody fibre and ducts of the new layer. Thus it will 
be seen, that a triple and diverse circulation is carried on, in ex- 
ogenous plants, at the same time. During the vernal season, 
whilst the lymphatic sap is ascending in the greatest quantity, 
and the elaborated fluid, having undergone the necessary chan- 
ges, in its circulation through the leaves, is descending and de- 
positing its nutritious particles in the different parts of the plant, 
this transverse current is percolating through the horizontal radii, 
to deposit, on the exterior surface of the alburnum, a new layer 
of vegetable growth. 

It would be interesting to trace minutely the course of the 
vegetable circulation, and to investigate the agency or powers by 
which this circulation is sustained. But the limits orginally de- 
signed for this paper will not allow of this extended inquiry. We 
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can only glance briefly at the course of the sap, and notice the 
changes which take place in this fluid, in its circulation tbroogh 
the vegetable system. 

De Candolle discovered that the roots of exogenous plants weie 
terminated by small organic bodies, composed of celli^lar tissue and 
woody fibre, enclosing in their centre a minute bundle of ducti 
These bodies, which are termed spangioles, possess the power of 
absorbing fluids from the earth with wonderful rapidity. This 
power has been denominated endosmose, by Dutrochet, who dis- 
covered, by some ingenious experiments, that the accumulation of 
a fluid in organic cavities, like the cells of plants, imparted to 
those bodies a vital principle by which their cavities were alte^ 
nately emptied and replenished. It is a law of this " physicoKV- 
ganic action" that the denser fluid always attracts the rarer ; and 
as the cells of plants are always filled with a matter of a denser 
consistence than water, this fluid, which always surrounds the 
roots of trees, is drawn up by the spongioles with great rapidity. 
This action possesses the property of rendering turgid the con- 
tents of these cavities, when once imbibed, so that a coni^nt en- 
dosmose is kept up. Professor Daubeny, by some curious expe- 
riments, demonstrated that the roots of plants possess the power 
of selecting such materials as are required for their nourishment 
and growth, and of rejecting matter whose introduction into their 
tissues would prove deleterious to the plant. In almost all plants, 
however, the ascending sap is found to be nearly uniform in its 
composition ; consisting of water, holding in solution various 
mineral substances, with atmospheric air. Having once entered 
the spongioles, the sap is conveyed along in its vertical current 
from one vesicle to another by this etidosmonietric pvopeTiy of the 
tissues of the plant, until it arrives at the leaves, where by its 
exposure to the atmospheric air it undergoes a chemical change, 
which prepares it to afford vitality and nourishment to the plant 
This process is considered by physiologists as strictly analagous 
to the respiration of animals. 

The phenomena connected with the respiration of plants, or 
the changes produced upon atmospheric air by vegetables, are 
highly curious and interesting. It was ascertained many years 
ago, by Bonnet, Priestley, and others, that healthy plants exposed 
to solar light, were constantly evolving oxygen gas. But the 
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manner in which this gas was produced, whether it was genera- 
ted by the plant or taken from the atmospheric air and afterwards 
lischarged, remained an unsettled question until the experiments 
yf Sennebier, De Candolle, and other vegetable physiologists, pro- 
red that in this process are involved some of the most important 
aws of vegetable life. By the experiments of these philosophers 
t was proved that during the night oxygen is absorbed by the 
eaves of the plant, which combining with the carbon previously 
brought up from the earth in the ascending sap, is converted into 
carbonic acid. On the return of solar light, a decomposition takes 
[rface ; the oxygen is evolved, and the carbon is retained for the 
nourishment of the plant. " It is evident," says Roget, " that the 
object of the whole process is to obtain carbon, in that precise state 
of disintegration to which it is reduced at the moment of its sep- 
aration from carbonic acid, by the action of solar light, on the 
green substance of the leaves ; for it is in this precise state alone 
that it is available in promoting the nourishment of the plant, and 
not in the crude condition in which it exists when it is pumped 
Qp from the earth along with the water which conveys it into the 
interior of the plant"* 

The amount of oxygen given off during the day, is much great- 
er than the quantity which is absorbed during the night. Much 
of the carbonic acid of the atmosphere is also decomposed by 
the leaves of plants ; the carbon is retained, and the oxygen is 
evolved. Hence it is that the growth of healthy plants exercises 
a purifying influence upon the surrounding atmosphere, and beau- 
tifully adapts it to the respiration of animals. 

Besides this decomposition of carbonic acid, various other chem- 
ical changes are wrought upon the sap, and the materials contain- 
ed in the sap, in their circulation through the leaves. A part of 
he water is decomposed, and by the various combination of its 
'lements with the different mineral substances which it held in 
olution, those vegetable products are formed which are suited for 
he further growth and development of the plant. Thus will be 
een the beautiful and perfect analogy which exists between the 
irculation in vegetables and animals. The ascending sap, like 
le venous blood in its circulation through the lungs, having been 
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renovated in passing through the leaves, by its combinations with 
atmospheric air, returns, and, like the arterial fluid, penetrates ef- 
ery part of the vegetable fabric, and deposits in each tissue its 
appropriate nourishment. 

In glancing thus briefly at the organisms and functions of ani- 
mals and vegetables, it will be seen that there is identity of struc- 
ture and unity of function existing, throughout, between the two 
kingdoms. "Perhaps," says Professor Henslow, "until the con- 
trary shall have been proved, we may consider the addition of 
sensibility to the living principle, as the characteristic property of 
animals." But as he defines this characteristic property of an- 
imals to be " a quality by which the individual is rendered con- 
scious of its existence, or of its wants, and by which it is indu- 
ced to satisfy those wants by some act of volition,"* we are in- 
clined to the belief, however difficult it may be to demonstrate 
it, that a quality strictly analogous, in its results, to this property 
in animals, belongs to vegetables ! 

During a residence of several years in the country, we have 
watched the growth and studied the habits of some of the ex- 
ogenous plants, with the highest interest; and it is our intention 
to close this paper with some observations made upon one of the 
most common specimens of exogenous trees. 

It is well known to botanists that some species of plants attach 
themselves, apparently from choice, to barren surfaces, and veg- 
etate with surprising vigor. They even possess the power of ex- 
cavating crevices for the attachment of their roots in the calcare- 
ous rocks to which they fasten themselves. This is the case with 
some tribes of lichen. Possessing the power of secreting an acid 
from their roots, which acts upon the carbonate of lime, they are 
thus enabled gradually to imbed themselves into the surface of the 
rock itself.f Some trees, also, of the exogenous class, as the 
Ulmns Americajia, or common elm of this country, not only flour- 
ish best in mountainous regions, and where the soil is thin, but 
they are often seen growing upon the limestone ledges, where 
but little soil is found for the attachment of their roots. One of 
these trees had sprung up, and had attained some magnitude, on ' 
the thinly soil-K^lad surface, and near the edge of a broad calcar 
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reoiis rock. From one side of the base of the tree the rock grad- 
ually sloped off towards the earth, into ttie soil of which the roots 
of the elm had imbedded themselves. On the opposite side, and 
within a few feet of the tree, the rock was abruptly broken off 
by a perpendicular descent of many feet. Over this edge of the 
bare rock a large root of the elm had crept, and when first seen 
by the writer, several years ago, was apparently seeking to hide 
itself in the soil below ; but a distance of several feet still inter- 
vened between the root and the earth. This singular and un- 
natural position of the root attracted our attention at the time, and 
being in the vicinity of the tree two or three years afterwards, 
we visited it^ and found that this wandering root had literally 
retraced its steps. It had actually bent directly back upon itself, 
and passing by the tree, had buried itself in the earth, along with 
its fellows, on the side opposite from where it sprang. Here cer- 
tainly a " want" existed, and although we cannot, in strict phi- 
losophy, accord to vegetables the power of " volition," yet this 
want was satisfied by an act, or quality, analogous to the act of 
volition in animals.* 

In another instance, this quality, or vital principle, was mani- 
fested in a still more striking manner. About fifteen years ago, 
upon the top of an immense bowlder of limestone, some ten or 
twelve feet in diameter, a sapling elm was found growing. The 
stone was but slightly imbedded in the earth ; several of its sides 
were raised from four to six feet above its surface ; but the top of 
the rock was rough with crevices, and its surface, which was 
doping off, on one side to the earth, was covered with a thin 
noutd. From this moUld, the tree had sprung up, and having 
thrust its roots into the crevices of the rock, it had succeeded in 
reaching the height of some twelve or fifteen feet. But about 
this period, the roots on one side became loosened from their 
attachment, and the tree gradually declined to the opposite side, 

* '* Plants/* says Hugo Reid, in an attempt to draw a line between the animal 
and vegetable kingdoms, '^ have no consciousness of existence, no experience of 
anj wants, no power of selecting food." (Science of Botany, page 16.) Yet this 
same author afterwards says -. '' Carbon, it is well known, is absolutely necessary 
for the support, and growth of vegetables, and when this element is not to be 
found in the soil, they can extract it from the atmosphere^ and assimilate it to their 
fubstanct.** The Science of Botany ; by Hugo Rcid, p. 53. 
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until its body was in a parallel line with the earth. The roots 
on the opposite side, having obtained a firmer hold, afforded suffi- 
cient nourishment to sustain the plant; although they could not, 
alone, retain it in its vertical position. In this condition of things, 
the tree, as if " conscious of its wants," adopted (if the term may 
be used) an ingenious process, in order to regain its former upright 
position. One of the most vigorous of the detached roots, sent 
out a bmnch from its side, which passing round a projection of 
the rock, again united with the parent stalk, and thus formed a 
perfect loop around this projection, which gave to the root an 
immovable attachment. The tree now began to recover from its 
bent position. Obeying the natural tendency of all plants to 
grow erect; and sustained by this root, which increased with 
unwonted vigor, in a few years, it had entirely regained its ve^ 
tical position ; elevated, as no one could doubt, who saw it, by 
the aid of the root which had formed this singular attachment 
But this was not the only power exhibited by this remarkable tree. 
After its elevation it flourished vigorously for several years. Some 
of its roots had traced the sloping side of the rock to the earth, 
and were buried in the soil below. Others, having imbedded 
themselves in its furrows, had completely filled these crevices with 
vegetable matter. The tree still continuing to grow, concentric 
layers of vegetable matter were annually deposited between the 
alburnum and liber, until by the force of vegetable growth alone, 
the rock was split, from top to bottom, into three nearly equal di- 
visions, and branches of the roots were soon found, extending 
down, through the divisions into the earth below. On visiting 
the tree, a few months since, to take a drawing of it, we found 
that it had attained an altitude of fifty feet, and was four and a 
half feet in circumference at its base. Having overcome obsta- 
cles which do not ordinarily impede vegetable growth, by the 
manifestation of a principle, and a power, not ordinarily developed 
in vegetation, it was towering upwards, and stretching its branch- 
es abroad as if ambitious to take its place among the loftiest trees 
of the forest. 

As no trace of a nervous system has, as yet, been discovered 
in vegetables, the spontaneous motions which they occasionally 
exhibit, and the various changes produced by their functions, are 
generally referred, by naturalists, to the organic sensibility, or 
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vital energies of vegetation. The process of nutrition, secretion, 
and the circulation — processes, which are " highly complex, and 
elaborate in plants," and which are influenced by a nervous agen- 
cy in animals — are carried on in vegetables by some power, or 
agency, as yet, imperfectly understood ; but which, in its nature 
and results, is strictly analogous to the ganglionic system of nerves 
in animals. 

We would not, however, be understood to express the opinion 
that plants, either possess the power of volition, or, that their 
vital movements are actually influenced by a nervous system. 
This is not our belief But we have long been of the opinion, 
that there are vital energies, or properties, developed in the 
growth of vegetables, which are influenced by laws, that, as yet, 
are imperfectly understood ; — laws which cannot be explained by 
any of the known phenomena of organic chemistry. 

This subject still ofiers a wide and an interesting field for in- 
vestigation. " On man," says a late elegant philosopher, " has 
been conferred the high privilege of interpreting the characters of 
the book of nature, and of deriving from their contemplation, 
those ideas of grandeur and sublimity, and those emotions of 
admiration and of gratitude, which elevate and refine the soul, 
and transport it into regions of pure and more exalted being." 

Trees and flowers 
Are social and benevolent, and he 
Who oft communeth in their language pure ; 
Roaming among them, at the cool of day, 
Shall find like him who Eden's garden drost, > 

His Maker there to teach his listening heart ! .\ 



/ 



Art. X. — Practical Remarks on Gems, especially on some of 
those found in the United States ; in a letter addressed to C. 
A. LiEB, M. D., and by him communicated for insertion in this 
Journal ; by Thomas Taber, a practical Jeweller. 

Dear Sir, — The following remarks relate principally to the 
second class of Gems, of which many localities in our own and 
neighboring states furnish no despicable supply. I have received 
a number of choice specimens from Chester County, Penn., 
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which locality and its vicinity may be said literally to abound 
with those I am about to enumerate ; many of them, which I 
have had cut and polished, would not suffer in comparison, with 
some of the highly prized European and Asiatic gems — ^[nnodiio- 
tions of the same family. 

Among these may be named the Chrysoprase, AmMijfst^ 
Caim-gonn, White Crystal^ Brown Crystal, Precious Oamd, 
Chalcedony, Jasper, Corundum, Hypersthene, Red Oxide of 
Titanium, Sphene, (to which this is nearly allied,) and Spindle, 
together with the Beryl, Zircon and Jade, — the last three now 
£sillen into disuse. 

1. Chrysoprase is a very pretty second class gem of a delicate 
pea or apple green color, a good deal thought of by the jewellers, 
and used by them in every form, from the humble stomacher pin 
to the peerless tiara and aigrette. It looks however to best ad- 
vantage when set in filagree, the dead yellow of which forms a 
pleasing contrast with its bright and agreeable green. Having a 
vitreous lustre, and hardness like quartz, it is in frequent requi- 
sition for signets and the like, — the demand varying with the 
fashion ; but it is at all times considered a valuable stone. It is 
mentioned in Revelations as the tenth foundation stone of the 
heavenly Jerusalem. In some of the European countries it is 
worn as an amulet, and is like all other beautiful stones, suc- 
cessfully imitated. 

2. The Amethyst, ( Violet Quartz.) This was worn by the an- 
cients as an amulet against intoxication. It varies in shade from 
a delicate pink or lilac, to a deep purple, sometimes approaching 
to a dark blue ; the latter is called " oriental,"* notwithstanding 
its being frequently found in northern Europe, and in many parts 
of Germany. Some call this stone " sapphire," but sapphire is 
much harder and certainly a far greater rarity. 

Amethyst I believe to be the softest of the quartz family, hav- 
ing found when setting this stone with a hard or ordinary file, 
and subsequently polishing the setting with rotten stone on 
threads, the facets considerably grubbed or rounded. This is 
also used by the jewellers in every form that taste or fancy dic^ 

— "' ^MlM ■»■■■ IIIIM M^^^^P— m < ' ■■■■■■■■ a !■.■■■ ^I.. ■! ■■■ ^— ^i— ^— * 

* Oriental was at first a geographical epithet, but is now used as a term of ex- 
cellence. — Eds. 
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tates, — from the modest pin, to the ducal coronet, and impe- 
rial crown. It is well adapted for seal engraving, and on it 
coats of arms, crests, cyphers, Sec. appear to great advantage. 
There are said to be in many of the European museums, some 
very fine cameos and intaglios, which have been cut on this 
stone. It forms a pretty connecting link between the pink topaz 
and the deep rich maroon of the carbuncle. Sunlight and heat 
are very injurious to its beauty, by causing it to fade, appa- 
rently extracting its color, and diminishing its lustre, as ex- 
posure for any length of time in a window has fully proved. 
This stone too is mentioned in Scripture, and was appointed in 
Exodus for the ninth stone or third in the third row of the high- 
priest's breastplate. It is also frequently required for the making 
up of posy or acrostic jewelry, as it is called. In England, when 
making a present of a ring or brooch, they have a delicate way 
of expressing a sentiment, that of arranging the stones in setting, 
so as to spell a word, a name, or a sentence ; for example, the 
initial letters of the following stones when combined will form 
the word regard. 

Ruby, Emerald, Garnet, Amethyst, Ruby, Diamond. 

This together with some word or name, is made up into a 
half-hoop finger ring. When a sentence is desired, the stones 
are either set entirely round the finger, or a large centre stone or 
glass for the hair, or for a breast pin. 

The imitations of this stone are so perfect as readily to deceive ; 
but upon clos6 examination small globules of confined air can be 
readily perceived ; the best method for the unpractised is to have 
recourse to the file ; this is at all times the only unerring test, all 
imitations of gems being scratched by that instrument. 

3. Caim-gormj (Citrine, Yellow Crystal or Quartz, Bohe- 
mian Topaz, tfc) This is one of the beautiful inferior gems, 
passing insensibly from a pale straw to a bright yellow and deep 
orange color, and is held in much esteem on account perhaps of 
its close resemblance to the topaz ; it however possesses a suffi- 
cient individuality whereby one of small experience in these mat- 
ters may be able to distinguish the difference. It rarely or never 
exhibits the delicate though rich tinge of fawn or buff, which is 
the general characteristic of this gem. It is very transparent, and 
in constant demand for seals, cane tops, ear rings, breast pins, finger 
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rings, bracelets, &c., &c. Any and every device has been cnton 
this stone and with good effect : the contrast of the unpolished 
engraving with its natural briUiancy is very striking ; stones are 
sometimes cut from this substance to imitate the rose diamoad 
with the star and pavilion facet, and palmed off as yellow roses. 

4 White Crystal, (Limpid Qiiartz, Nova MinOj BriHA 
Diafnond or Rock Crystal,) It bears a very high polish, is per- 
fectly transparent, and is in reality second only to the diamond. 
This is used for the under parts of doublets, and is the base of 
all the imitative gems. It much used in jewelry of all kinds- 
shows a beautiful play of colors when set in clusters, and is cut 
for seal stones and desk seals ; also for dagger, knife handles and 
the like, and being so completely a transparent medium, is pol- 
ished by the optician for spectacles. It is said to be less trying to 
the eyes than glass, which is not the only advantage derived from 
using it in this way ; it being considerably harder than glass, is 
not easily dimmed by scratches. This is found in great abundance 
in many places in the United States, and often appears fully equal 
to the best Alpine or Madagascar specimen. 

6. Broion Crystal, (Smoky Quartz,) Some make a ground- 
less distinction between the brown and smoky varieties. The 
smoky appears perhaps a little darker in the rough, but there is 
certainly no difference when polished, with the exception that 
the one may be a shade deeper than the other — they still are both 
brown. I have a very fine specimen, cut as a large seal stone 
from Lancaster Co., Pa. — beautiful as any similar thing from 
Scotland. This is frequently cut like a rose diamond and sold 
for jargon or zircon ; and the better to deceive, odd shapes are 
selected and artificial defects introduced. At one time, also, an 
extensive traffic was carried on among the jewellers, by coloring 
this stone and calling it "Egyptian ruby;" but this no longer 
being a secret, the practice is discontinued. I remember also to 
have seen it when in England, cut thin like a garnet and painted 
and backed with garnet foil, which it not only imitated, but ex- 
celled the finest vinegar garnet I ever saw; and to render the 
illusion more complete, a hole is sometimes drilled in the centre, 
into which a turquoise is inserted — this being the expedient re- 
sorted to, to fill up the holes in real garnets, the finest and largest 
of which come drilled as beads to evade a heavy British duty. A 
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hrge centre of brown crystal encircled with aquamarines set 
transparent, or without a back, has a irery pleasing cfTect. 

6. Garnet Precious, (Carbuncle, Almandine, Vermilion, Py- 
rope, 6/T,) This is of a rich blood red or crimson color, with 
sometimes a shade of brown or mixture of bluish yellow ; this 
kind is called by the lapidary, vinegar garnet. It is more trans- 
parent tlian the rest and a much better foil stone. All of them, 
however, are in constant demand for jewelry of all kinds, and justly 
so, it being a rich and beautiful stone, and always looks well un- 
der every form. This stone is found abundantly in the neighbor- 
hood of West Chester, and is one of those upon which very ex- 
cellent engravings have been executed. 

7. Chalcedony. There are more varieties perhaps of this than 
any other stone known ; the most common is called white car- 
nelian. In some parts of New York and Pennsylvania it is 
very abundant, and some specimens of it are very choice The 
pieces I have had polished are very beautiful, differing from any 
I have hitherto seen, being mottled or clouded with buff, brown, 
and black, oh a semi-transparent ground. This stone is mention- 
ed in Scripture, and was in higher esteem formerly than at the 
present time. It is put to a variety of uses, being sometimes cut 
up for burnishers, letter weights, bell pulls, mortars, umbrella, 
cane, knife, dirk, and parasol handles ; also for snuff boxes, seals, 
pins, &c. It has also been frequently employed for engraving 
or cutting bas reliefs. 

8. Jasper has some resemblance to chalcedony, having a simi- 
lar hardness and taking an equal polish, and is perhaps only a vari- 
ety of the above ; at any rate they are frequently, if not generally, 
found together or passing into each other, rendering it difficult to 
know where the one ends and the other begins. There is how- 
ever one important distinction that must not be overlooked ; chal- 
cedony is generally translucent and rarely quite opake, whereas 
jasper is never translucent, but always opake, for it contains a 
large proportion of iron which forms its coloring matter. It is 
cut up into very handsome pin and seal stones resembling to a de- 
gree the Scotch and Egyptian pebbles. This stone also is spoken 
of in holy writ. I have some very good specimens of jasper 
which I found at Hoboken, N. J. — they take a high polish. 

9. Corundum. This mineral being essentially the same as 
emery, is used by cabinet makers and others as a substitute for 

Vol. uxTiu, No. 1.— Oct.-Dcc. 1839. 9 
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emery paper; it is also used extensively for the polishing of cut- 
lery, and even of some of the gems. It occurs in long six-sided 
crystals, and in other forms in which the original crystals are so 
abraded that their form cannot be. distinguished ; in color it is 
very dull, sometimes of an indefinable brown, green, red and 
gray. 

10. Hypersthene^ is the very opposite of corundum in consis- 
tency, being as soft as the other is hard ; neither is it so useful, 
though it is said sometimes to have figured in jewelry. It must 
have made a very uninteresting appearance, as it bears but an in- 
different polish. Its color is greenish black or brown ; it is very 
abundant on the banks of the Brandy wine, although of a very poor 
kind ; but I have just seen some beautiful specimens from Massa- 
chusetts. Although it appears to be in some repute with the 
French, for jewelry, it is almost unknown to North American 
jewellers. 

11. Red Oxide of Titanixim, is used by the dentists to impart 
a tinge of color to their porcelain or incorruptible teeth which ren- 
ders them more natural in their appearance. The color of this 
is a copper red, approaching to brown, of metallic lustre, and when 
found together with quartz, its appearance is very beautiful, 
sometimes passing through the crystals in minute hair-like fibres.* 

12. Sphene, (Calcareous Oxide of Titanium,) Is but a vari- 
ety of the preceding, and embraces such a range of form and color 
as to render it difficult of recognition, except to those well versed 
in the study. It is of a lustre less metallic than the above ; it is 
opake and much harder ; it may easily be mistaken for the brown 
garnet, which however is of greater tenacity and different struc- 
ture. 

13. Spinelle, In color it is either red, brown or black with all 
their intermediate shades and modifications ; it is found in granu- 
lar and angular fragments, and octahedral crystals ; those of a 
crimson color are much used in fine jewelry under the name of 
spinelle ruby, as also the rose-red or pink, which is styled the Ba- 
las ruby ; that of a violet color, closely resembles the Almandine 
garnet, and is known as the Almandine ruby. There are other 
varieties, such as the orangine or rubicelle. 

* The rulite of Middletown, in Connecticut, forms a most beautiful gem. It 
has recently been brought out by Prof. C. U. Shepard, from London, polisbod and 
set, and almost rivals the ruby. — Eds. 
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14 Beryl, is in our times but little esteemed for jewelry ; it is 
fa very faulty or feathery nature, of a whitish, bluish, and yel- 
)wish or sea green color, rather dull, yet of vitreous lustre, feebly 
!;ratches quartz, and readily yields to the topaz ; it is translucent 
ut seldom transparent. Crystals of this stone have been found 
1 Chester Co., and other places, upwards of six and even eight 
iches in diameter. It is frequently mentioned in Scripture ; it 
i an inferior variety of the emerald, which greatly exceeds it in 
eauty. Beryl is found in very many places in the United States, 
nd in some localities passes into the emerald, as in Maine, in 
[assachusetts, and at Haddam in Connecticut.* 

15. Zircon, This like the preceding has greatly depreciated 
1 estimation ; it is much harder than quartz, is of a resinous lus- 
e, and varies in external appearance and color, being sometimes 
ellowish brown, reddish green, &c. It sometimes appears as 
lough scales of mica were intermixed. It was in much more 
(teem formerly than now as a gem, particularly the variety call- 
1 hyacinth, which was worn in mourning apparel. 

16. Jade is now a dead letter in the arts, and only to be met 
ith in the cabinet of the mineralogist ; there is a kind however, 
und in Turkey and used by the natives for dagger and scim- 
ar handles, upon which various devices are carved ; there is a 
eat discrepancy of opinion at the present day as to what jade 
ally is, that known to the jewellers by this name is a shining 
hite opake mineral, and only very occasionally used by them 

motto jewelry.f Whether the native productions of the Uni- 
d States will prove a source of international profit remains to 
I ascertained. There is one serious difficulty in the great dif- 
rence in the cost of labor between this country and Europe, 
ipidaries are at present but few in number, some of whom 
iport polished specimens and even metal jewelry for the very 
wpose of breaking up and remodeling them. Stones ready cut 
r jewelry, may be imported from Germany, at one quarter the 
«st of pohshing specimens furnished in New York. It is also 
lie that the facilities are not so great here for their manufacture ; 
ere is a want of enterprise in this branch of the arts ; but the 



* Id New Hanijyshire crystals are found of a foot or more in diameter, and 

•igbing 100 to 200 pounds.— Eos. 

\ The Jade of the South Seas it often of a deep leek green. — Eds. 
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investment of but a comparatively small capital would soon give it 
another complexion. We have as much water power here as 
they can possibly have in Oberstein or Bohemia, which are the 

grand marts of Europe. 

Remarks, — ^We are happy to become acquainted with the ex- 
perience of a sensible practical man like Mr. Taber^ and to learo 
from him the state of this comparatively infant branch of manu- 
facture among us, and especially in New York. 

We should be gratified to receive similar communications fiom 
our other large cities, and especially from Philadelphia, where we 
suppose that all the arts relating to gems are farther advanced than 
any where else in this country. Mr. Taber does not mention the 
incomparably fine tourmalines of Paris, Maine^ — some of which 
as polished in London, and now in the hands of Prof. Charles U. 
Shepard, of this place, almost rival the ruby and the emerald in 
color and beauty, and far exceed them in size. They are we 
believe without a parallel in the world.* The fine spinelles and 
other remarkable minerals of Orange Co., New York, and of the 
neighboring parts of New Jersey, as well as the splendid transpa- 
rent and perfect beryls of Haddam, recently brought to light by 
Prof. Johnston, of the Wesleyan University at Middletown, Con- 
necticut, some of them being little inferior in beauty to the eme- 
rald, and far surpassing it in size, we suppose are unknown to our 
lapidaries. — Eds, 



Art. XI, — On the Connexion between the Theory of the Earth 
and tlie Secular Variations of the Magnetic Needle ; by John 
H. Lathrop, Professor of Mathematics and Natural Philosophy, 
Hamilton College, Clinton, N. Y. 

(Communicated for Uiis Journal,) 

In the course of some geological speculations I recently bad 
occasion to make, with a view to the application of the prevail- 
ing theory of the earth to the solution of some physical problems, 
I was led to consider its bearing on the phenomena of terrestrial 
magnetism. 



* The information received by the recent return of Prof. Shepard from London, 
places this beyond a doubt. Nov. 13, 1839. 
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By the theory of the earth, I mean that theory which supposes 
the present condition of our globe to be the result of a primitive 
solution of its materials by caloric and a subsequent cooling pro- 
cess ; by far the greater portion of the earth being still in a state 
of fusion, with an external solid crust of some forty or fifty miles 
in thickness. 

With the direct evidence of the truth of this theory, the read- 
ers of the Journal of Science are of course well acquainted. 
P^issing by this direct evidence, and the other numerous and 
satisfactory applications of the theory to the solution of physical 
problems, I propose in this paper to confine my remarks to the 
bearings of the theory on the phenomena coimected with the 
variation of the declination of the needle. 

The observations of two or three centuries past demonstrate, 
as is well known, the gradual westerly motion of the line of no 
declination, at a rate which if uniform will complete an entire 
revolution in about seven hundred years. The variations in the 
position of the horizontal and dipping needles at any point on 
the earth's surface, are doubtless dependent on the same physical 
causes, and have a like period. 

Without going at all into the question of the nature of the 
magnetic forces, it is iei truth which we may take for granted in 
the outset, that the position of the magnetic line at any place, 
(that is, the position of the magnetic needle freely suspended by 
its centre of gravity,) is the result of the combined action of all 
the magnetic forces in the mass of the earth, whatever the nature 
of these forces may be. This combined action may on familiar 
dynamical principles be resolved into the two sets of magnetic 
forces, namely, those contained in the solid cnist of the earth, 
and those exerted by the internal fluid mass. Considering the 
former set by themselves, the needle freely suspended would 
take the direction of the resultant (A) of all the magnetic influ- 
ences in the solid crust.' Considering the latter set by them- 
selves, the needle would take the direction of the resultant (B) 
of all the magnetic influences in the internal fluid mass. The 
actual position of the dipping needle at any given time and place, 
is m the direction of the diagonal between these two resultants. 

Now adopting for the present as true, the hypothesis that the 
internal fluid mass has in reference to the external crust a west- 
erly revolution once in about 700 years, it would seem that all 
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the observed consequences relative to the secular motions of the 
needle must of necessity follow. For the resultant (A) relative- 
ly to the observer at any place being a fixed line, the resultant 
(B) is movable, partaking as it must do of the westerly motion 
of the internal mass. If then we describe a vertical circle through 
the place of observation in the direction of the resultant (A) 
the plane of this magnetic vertical is fixed, and twice during 
each revolution of the fluid mass must the resultant (B) be found 
in this plane. Commencing with its higher position in this 
plane, it will pass westerly to its greatest elongation, thence east- 
erly to its lower conjunction with the magnetic vertical, thence 
to its greatest easterly elongation, thence westerly to its original 
position. It is obvious that the needle freely suspended by its 
centre of gravity, taking the direction of the diagonal between 
the two resultants, will follow these motions of the resultant (B), 
Leaving the magnetic vertical at its minimum dip, passing to its 
greatest westerly declination, thence in its easterly progress pass- 
ing said vertical at its maximum dip to its greatest declination 
on the other side, thence to the place of beginning. The pole 
of the dipping needle would thus describe a curve returning into 
itself, with a period equal to that of the supposed westerly rev- 
olution of the internal mass, and the secular motions of the ho- 
rizontal needle in its arc of declination would have the same 
period. 

It is obvious that if the magnetic poles of the external crost 
and of the internal fluid mass, were coincident with the pole of 
revolution, there would be no departure of the dipping or the ho- 
rizontal needle from the plane of the meridian. As this coinci- 
dence does not exist in fact, the position of the magnetic pole of 
the solid crust will be determined by the intersection of magnetic 
verticals for diflerent places, the position of such vertical at any 
place being determined by passing its plane through the needle 
when its dip is at a maximum or minimum. One only of these 
verticals will pass through the poles of revolution and coincide 
with a terrestrial meridian ; and of course in all places situated 
on this meridian, the dip of the needle will be at a maximum or 
a minimum when the direction of the needle is due north and 
south. In all other places on the earth's surface, there will be 
an easterly or westerly declination of the needle when the dip is 
at a maximum or minimum. 
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IS admitting a westerly revolution of the internal fluid mass, 

analogous to observed magnetic phenomena would seem 
sssity to follow. 

question then returns upon us — ^Does the theory of the 
require, as a necessary physical consequence, a westerly 
ion of the internal fused mass ? 

a fact noticed by La Place, and indeed one of easy de- 
ation, that on the supposition of a gradual cooling process 
lonsequent diminution of the earth's radius by contraction, 
irnal revolutions of the earth would gradually become 
"apid, that is, the length of our day would be gradually 
ihing. -Every particle of a revolving sphere, on falling 
s the axis by a general contraction, tends, by preserving 
>lute velocity, to a more rapid angular motion, and the pe^ 

revolution for the whole mass must be inevitably dimin- 
In the case of the earth, it is true that astronomy has 
ected any change in the length of our day — a fact by no 
incompatible with the existence of such a change ; for in 
t place the extreme accuracy which now marks astronom- 
servations is comparatively of modem date ; and secondly 
Lted as the result of calculation that a contraction of the 
of the internal fused mass of one twenty fifth of an inch 
ntury would be sufficient to accoimt for all the results of 
c action at the present age of the world. That astronomy 
m unable to detect the minute acceleration of the diurnal 

which has accrued since men began to converse with the 
1 the plains of Chaldea, constitutes therefore no valid ob- 
to the truth of a geological theory involving such a result, 
ed methods, exact and long continued observations, will 
;ss make astronomy a competent witness on this point in 

come. If the theory of the earth be true, it must be ad- 

as a necessary physical consequence, that the length of 
r is diminishing ; though the decrement at this age of the 
nay be inappreciable from century to century, and the 

of astronomical science may as yet furnish no evidence 
fact of such diminution. 

this tendency to increased angular motion arising from 
tion, must obviously be greatest in those portions of the 
f the earth which have contracted most, and least in those 
hich have contracted least. Now the earth having been. 
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on the principles of the theory, subjected to a gradual cooling 
process, it is quite manifest that the contracting influences have 
had their principal seat of action on and near the surface, while 
in the interior their operation has been comparatively feeble. 
We seem therefore to be shut up to the conclusion, that the mo- 
tion of the solid cnist about the axis has been more accelerated 
by the cooling and contracting processes than that of the internal 
fused mass — that the angular velocity of the former is more rapid 
than that of the latter — that the latter as a whole is gradually 
falling back of the former. In other words, considering the solid 
crust as fixed relatively to the observer, there is a gradual west- 
erly revolution of the internal fused mass. 

Thus admitting the prevailing theory of the earth, we infer, as 
a necessary physical consequence, a westerly revolution of the 
internal mass ; and admitting the western revolution of the in- 
temal mass, the observed secular motions of the horizontal and 
dipping needles would seem of necessity to follow. 

In looking back on the attempts which have been made to as- 
sign the physical causes of the variation of the declination of the 
needle, it is curious to remark how completely the theory un- 
der consideration embodies the hypothesis of Halley; who 
supposed the earth to have four magnetic poles, two fixed and two 
movable. Regarding the resultant of the magnetic forces of the 
solid crust as indicating the two fixed poles, we have the two 
movable poles of Halley indicated by the resultant of the mag- 
netic forces of the internal fluid mass. The hypothesis of Halley 
may well be set down as an instance of that grasp of mind with 
which " men before their time" seize upon truths, which it may 
require centuries of investigation fully to develop and demon- 
strate. 

It will be observed that in this paper I have confined my re- 
marks to the connexion between the theory of the earth and the 
secular motions of the magnetic line. I propose to make thd 
bearing of the theory on the subordinate oscillations of the needle 
the subject of a future communication. 

Plamilton College, Sept. 1839. 
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Art. Xn. — Notices of Tornadoes, S/^c. ; by Robert Hare, M. D., 
Professor of Chemistry in the University of Pennsylvania. 

L Account of a Tornado, which passed over Providence, and the 
Village of Somerset, R. L, in August, 1838.* 

I PROPOSE to lay before the Society, for a place in their Trans- 
actions, an account of a tornado which occurred in the state of 
Rhode Island, towards the end of August last. 

This phenomenon was first observed near Providence, over the 
south-western suburbs of which it passed in a course generally 
from west by north, to south by east. Only a few days subse- 
quently I visited some of the most remarkable scenes of its rava- 
ges. 

The characteristics of this tornado, from all that I could see or 
hear, are quite similar to those of the tornado which occurred at 
New Brunswick, N. J. in June, 1835, and to which I referred in 
my paper upon the causes of tornadoes and water-spouts, published 
in the sixth volume of the Society's Transactions. 

This recent tornado was advantageously seen by J. L. Tilling- 
hast, Esq. from a window of his mansion, which is so situated, 
on the brow of a hill on the eastern side of the city of Providence, 
as to afford an unobstructed view of the country opposite. Mr. 
Tillinghast alledges that his attention was at first attracted by see- 
ing to the westward a huge inverted cone, of extremely dark va- 
por, which extended from the clouds to the earth. In the contor- 
tions and spiral movements of its lower extremity, this cone was 
conceived to resemble the proboscis of an enormous elephant, 
moving about in search of food. Sometimes it was elongated so 
as to reach the ground; at others it skipped over the intervening 
space without touching it ; but at each contact with the terres- 
trial surface or bodies resting thereon, a cloud of dust intermin- 
gled with their fragments, was seen to rise within the vortex. To 
those who were sufiiciently near to the meteor, a fearful explana- 
tion of these appearances was simultaneously evident. Ponds 
were partially exhausted. Trees uprooted or deprived of their 
leaves or branches. Houses were unroofed, or uplifted and then 
dashed to pieces. Farms were robbed of their grain, potatoes, 

* From the Transactions of the American Philosophical Society. 
Vol. xxxTiii, No. 1.— Oct.-Dec. 1839. 10 
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fruit trees or poultry : nor were human beings secure from being 
carried aloft, and more or less injured by subsequent descent. It 
was alledged that at Somerset two women were carried from a 
wagon over a wall, into an adjoining field. Within the same 
village a cellar door frame, with its doors bolted, was lifted, and 
then deposited on one side of its previous position ; although sit- 
uated to windward of the mansion to which it belonged. This 
result was the more striking, because, in consequence of their pre- 
senting an inclined plane to the blast, the doors and their frames 
would have been pressed more firmly upon their foundation by 
an ordinary wind. In consequence of the same dilatation of the 
air within the house, which lifted the cellar door, the weather- 
boarding on the leeward side was burst open, while that to the 
windward was undisturbed. 

About four o'clock on the afternoon during which this tornado 
passed near Providence, there was heard at the farm at which I 
resided, twenty-five miles south of Providence and about fifteen 
miles from Somerset, the loudest thunder which I ever experien- 
ced. It made the house in which I was tremble sensibly. 

I have received from an estimable friend, Mr. Allen, a most in- 
teresting account of this tornado, which passed over the river, 
and there produced the appearance of a water-spout, while he 
was sufficiently near for accurate observation. In one respect his 
narrative tends to justify my opinion, that the exciting cause of 
tornadoes is electrical attraction. In two instances in which 
flashes of lightning proceeded from the water, Mr. Allen remarked 
that the effervescence produced by the tornado in the water very 
perceptibly subsided.* 

Extract from a Letter written by Zachariah Allen, Esq., of 

Providence. 

" It was about three o'clock, P. M., during a violent shower, 
that I observed a peculiarly black cloud to form in the midst of 
light, fleecy clouds, and to assume a portentous appearance in the 
heavens, having a long, dark, tapering cone of vapor extending 
from it to the surface of the earth. The form of this black cloud, 
and of the cone of vapor depending from it, so nearly resembled 



* See Essay on Uie Cause of Tornadoes or Water-spouts in sixth vol. Americao 
Philosophical Traniactions, or in Silliman'a Journal, vol. 32, for 1837. 
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» engraved pictures of 'water spouts' above the ocean, which I 
d frequently seen, that I should have come speedily to the con- 
ision that one of these ' water spouts' was approaching, had I 
t been aware that this phenomenon occupied a space in the 
ivens directly over a dry plain of land. Whilst attentively 
itching the progress of the cloud, with its portentous dark cone 
iling its point in contact with the surface of the earth, I noti- 
1 numerous black specks, resembling flocks of blackbirds on 
I wing, diverging from the under surface of the clouds, at a 
»t elevation in the air, and falling to the ground. Among 
^se were some objects of larger size, which I could discern to 
fragments of boards, sailing off obliquely in their descent, 
lis alarming indication left no room for doubt that a violent tor- 
io was fast approaching, and that these distant, dark specks were 
gments of shingles and boards uplifted high in the air, and left 
fall, from the outer edge of the black conical cloud. This fear- 
appearance was repeatedly exhibited, as often as the tornado 
ssed over buildings. 

''The whirlwind soon swept towards an extensive range of 
ildings, within a few yards of me, the roof of which appeared 
open at the top, and to be uplifted for a moment. The whole 
>ric then sunk into a confused mass of moving rubbish, and be- 
ne indistinctly visible amid the cloud that overspread it, as 
th a mantle of mist. 

'' The destructive force of the tornado now became not only 
parent to the eye, but also fearfully terrific, from the deafening 
ish of breaking boards and timbers, startling the amazed spec- 
oi in alarm for his personal safety, amid the roar of the whirl- 
nd, and the shattered fragments flying like deadly missiles near 
iL At one instant, when the point of the dark cone of cloud 
ssed over the prostrate wreck of the building, the fragments 
smed to be upheaved, as if by the explosion of gunpowder, 
d I actually became intensely excited with the fear that the 
3ving mass might direct its march towards the open area of the 
rd, to which I had resorted, after abandoning a building in 
lich I had previously found shelter. 

" Fortunately the course of the tornado was not over the build- 
; used as a depot by the Stonington Rail-road Company in Prov- 
ince, where there was a numerous assemblage of passengers 
raiting the departure of the cars ; otherwise several lives might 
ive been lost. 
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" The most interesting appearance was exhibited wh^n tfiia to^ 
nado left the shore, and struck the surface of the adjacent river. 
Being within a few yards of this spot, I had an opportunity of 
accurately noting the effects produced on the surface of the 
water. 

'^ The circle formed by the tornado on the foaming water was 
about three hundred feet in diameter. Within this circle the 
water appeared to be in commotion, like that in a huge boiling 
cauldron ; and misty vapors, resembling steam, rapidly arose from 
the surface, and entering the whirling vortex, at times veiled from 
sight the centre of the circle, and the lower extremity of the 
overhanging cone of dark vapor. Amid all the agitation of the 
water and the air about it, this cone continued unbroken, although 
it swerved and swung around, with a movement resembling that 
of the trunk of an elephant whilst that animal is in the act of 
depressing it to the ground to pick up some minute object. In 
truth, the tapering form, as well as the vibrating movements of 
the extremity of this cone of vapor, bore a striking resemblance 
to those of the trunk of that great animal. 

" Whilst passing off over the water, a distant view of the cloud 
might have induced the spectator to compare its form to that of 
a huge umbrella suspended in the heavens, with the column of 
vapor representing the handle, descending and dipping into the 
foam of the billows. The waves heaved and swelled, whenever 
the point of this cone passed over them, apparently as if some 
magical spell were acting upon them by the effect of enchant- 
ment. Twice I noticed a gleam of lightnings or of electric Jlnidj 
to dart through the column of vapor, which served as a conductor 
for it to ascend from the water to the cloud. After the flash the 
foam of the water seemed immediately to diminish for a moment^ 
as if the discharge of the electric fluid had served to calm the ex- 
citement on its agitated surface. 

" The progress of the tornado was nearly in a straight line, fol- 
lowing the direction of the wind, with a velocity of perhaps eight 
or ten miles per hour. 

" Near as I was to the exterior edge of the circle of the tornado, 
I felt no extraordinary gust of wind ; but noticed that the breeze 
continued to blow uninterruptedly from the same quarter from 
which it prevailed before the tornado occurred. 
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" I also particularly observed that there was no perceptible in- 
crease of temperature of the air adjacent to the edge of the whirl- 
wind, which might have caused an ascending current by a rare- 
faction of a portion of the atmosphere. After passing over the 
sheet of water, and gaining the shore, I observed the shingles 
and fragments of a bam to be elevated and dispersed high in the 
air ; and the dark cloud continued to maintan the same appecur- 
ance which it at first presented, until it passed away beyond the 
scope of a distinct vision of its misty outlines. 

" The above imperfect sketch can convey to your mind only a 
feeble imjnnession of this exciting scene, which in passing before 
me excited just enough of terror to impart to the spectacle the 
most awful sense of the power, sublimity and grandeur of the 
Almighty, as described in the glowing words of the Psalmist. 
'He bowed the heavens also, and came down; and darkness was 
under his feet ; and he did fly upon the wings of the wind. He 
made darkness his secret place ; his pavilion round about him 
were dark waters and thick clouds of the skies.' " 

n. At Chatenay, near Paris. 

To the Editors of the National Gazette. 

Messrs. Editors — ^You had published a memoir on tornadoes 
by a distinguished foreigner, QSrsted. Conceiving the impression 
conveyed by that article less worthy of consideration than those 
which had been presented in a memoir which I had previously 
published, I hope that I shall be considered as having had a suffi- 
cient incentive for endeavoring through the same channel to cor- 
rect the erroneous impressions which that memoir was in my 
o|»nion of a nature to produce. 

In my letter to you of the 26th ult. it was stated that I con- 
sidered tornadoes as the consequence of an electrical discharge 
superseding the more ordinary medium of lightning. From an 
article which has since met my attention in the Journal des E^bats, 
published on the 17th of July at Paris, it appears that a tremen- 
dous tornado occurred about the last of the preceding June in the 
vicinity of that metropolis. The losers applied for indemnity to 
certain insurers, who objected to pay on the plea that the policies 
were against thunder storms not against tornadoes. This led to 
an application to the celebrated Arago, who referred the case to 
another savant, Peltier. 
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From the report of Peltier^ of which I subjoin a translation, it 
will be seen that, excepting his neglect of the co-operative inflib 
ence of the elasticity of the air, he sanctions my opinion that a 
tornado is the effect of an electrical discharge.* 

'' Yesterday," says Peltier, " I visited the commune of Chate- 
nay in the canton of Ecouen, department of Seine and Oiae, and 
investigated the disasters experienced in the month of Jane last, 
from a tornado which first originated over the valley of Fontenay 
des Louvres. At present I can give only a summary account of 
this wonderful phenomenon. 

" Early in the morning a thunder cloud arose to the south of 
Chatenay, and moved at about ten o'clock over the valley between 
the hil Is of Chatenay and those of Ecouen. The cloud having ex- 
tended itself over the valley, appeared stationary and about to pass 
away to the west. Some thunder was heard but nothing remarka- 
ble was noticed, when about midday a second thunder storm com- 
ing also from the south and moving with rapidity advanced towards 
the same plain of Chatenay. Having arrived at the extremity of the 
plain above Fontenay, opposite to the first mentioned thunder 
cloud, which occupied a higher part of the atmosphere, it stopped 
at a little distance, leaving spectators for some moments uncertain 
as to the direction which it would ultimately take. That two 
thunder clouds should thus keep each other at a distance, led to 
the impression that being charged with the same electricity, they 
were rendered reciprocally repellent, and that a conflict would ensue 
in which the terrestrial surface would play an important part. Up 
to this time there had been thunder continually rumbling withio 
the second thunder cloud, when suddenly an under portion of this 
cloud descending and entering into communication with the earth, 
the thunder ceased. A prodigious attractive power was exerted 
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* I had presented copies of the pamphlet containing my memoir to M. Arago and 
several other members of the Institute. In a subsequent conversation he referred 
to some of the suggestions which it contained. As it conveyed a view of the qaef- 
tion decisively favorable to the claimants, it may be inferred that it must iiave 
been alluded to by Arago and thus have become the source of Peltier's impressioiu. 
It may therefore be anticipated that due acknowledgment will be hereaflcr made 
by him when ho realizes his promise of making a more elaborate report on the tor* 
nado of Chatenay. Before entering upon the arguments by which I sustained my 
hypothesis it was briefly stated in the following words : <^ After maturely considering 
tUl the facts I am led to suggest that a tornado is the effect of an electrified current ef 
air superseding the more usual means of discharge between the earth and clouds^ m 
those vivid sparks which we call lightning.'' 
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)rthwith, all the dust and other light bodies which covered the 
irface of the earth mounted towards the apex of the cone formed 
f the cloud. A rumbling thunder was continually heard. Small 
ouds wheeled about the inverted cone rising and descending with 
pidity. An intelligent spectator, M. Dutour, who was admi- 
bly placed for observation, saw the column formed by the tor- 
ido terminated at its lower extremity by a cap of fire ; while this 
as not seen by a shepherd, Oliver, who was on the very spot, 
It enveloped in a cloud of dust. 

'' To the southeast of the tornado, on the side exposed to it, the 
ees were shattered, while those on the other side of it preserved 
leir sap and verdure. The portion attacked appeared to have 
[perienced a radical change, while the rest were not affected. 
'he tornado having descended into the valley at the extremity of 
ontenay, approached some trees situated along the bed of a rivulet, 
hich was without water though moist. After having there bro- 
m and uprooted every tree which it encountered, it crossed the 
lley and advanced towards some other trees, which it also de- 
royed. In the next place, hesitating a few moments as if un- 
rtain as to its route, it halted immediately under the first men- 
)ned thunder cloud. This although previously stationary, now 
^gan as if repelled bythe tornado, to retreat towards the valley 

the west of Chatenay. The tornado after stopping as I have 
ascribed, would infallibly on its part, have moved on towards 
le west to a wood in that direction, if the other thunder cloud 
id not prevented it by its repulsion. Finally it advanced to the 
irk of the castle of Chatenay, overthrowing every thing in its 
ith. On entering this park, which is at the summit of a hill, it 
isolated one of the most agreeable residences in the neighborhood 
f P^s. All the finest trees were uprooted, the youngest only, 
'hich were without the tornado, having escaped. The walls 
rare thrown down, the roofs and chimneys of the castle and farm- 
ouse carried away, and branches, tiles and other movable bodies, 
'ere thrown to a distance of more than five hundred yards, 
descending the hill towards the north, the tornado stopped over 
pond, killed the fish, overthrew the trees, withering their leaves, 
3d then proceeded slowly along an avenue of willows, the roots 
r which entered the water, and being during this part of its 
rogress much diminished in size and force, it proceeded slowly 
rer a plain, and finally at the distance of more than a thousand 
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yards from Chatenay, divided into two parts, one of which disap- 
peared ill the clouds, the other in the ground. 

" In this hasty account I have, with the intention of returning 
to this jwrtion of the subject, omitted to speak particularly of iU 
effect upon trees. All those which came within the influence of 
the tornado, presented the same aspect ; their sap was vaporized, 
and their ligneous fibres had become as dry as if kept for forty eight 
hours in a furnace heated to ninety degrees above the boiling point 
Evidently there was a great mass of vapor instantaneously formed, 
which could only make its escape by bursting the tree in every 
direction ; and as wood has less cohesion in a horizontal longitu- 
dinal than in a transverse direction, these trees were all, throughout 
one portion of their trunk, cloven into laths. Many trees attest, 
by their condition, that they served as conductors to continual 
discharges of electricity, and that the high temperature produced 
by this passage of the electric fluid, instantly vaporized all the 
moisture which they contained, and that this instantaneous va- 
porization burst all the trees open in the direction of their length, 
until the w(X)d, dried up and split, had become unable to resist 
the force of the wind which accompanied the tornado. In con- 
templating the rise and progress of this phenomenon, we see the 
conversion of an ordinary thunder gust into a tornado ;* we be- 
hold two masses of clouds opposed to each other, of which the 
upi)er one, in consequence of the repulsion of the similar electri- 
cities with which both are charged, repelling the lower towards 
the ground, the clouds of the latter descending and communi- 
cating with the earth by clouds of dust and by the trees. Tliis 
communication once fonned, the thunder immediately ceases, 
and the discharges of electricity take place by means of the clouds 
which have thus descended, and the trees. These trees, tra- 
versed by the electricity, have their temperature, in consequence, 
raised to such a j)oint that their sap is vaix)rizcd, and their fibres 
sundered by its effort to escajw. Flashes and fiery balls and 
sparks accompanying the tornado, a smell of sul])hur remains for 
several days in the houses, in which the curtains are found dis- 
colored. Every thing proves that the tornado is nothing else 
than a conductor formed of the clouds, which serves as a passage 



* See 5th vol. of llio American Philosopliical Transactionr;, or Silliman*8 Jour* 
idiKl837,Tol. 32,pngol54. 



Notices of Tornadoes, ^ 81 

for a continual discharge of electricity from those above, and that 
the difference between an ordinary thunder storm and one ac- 
companied by a tornado^ consists in the presence of a conductor 
of cloudsy which seem to maintain the combat between the up- 
per portion of the tornado and the ground beneath. At Chatenay 
this conductor was formed by the influence of an upper thunder 
cloud, which forced the lower portion of an inferior thunder cloud 
to descend and come into contact with the terrestrial surface." 

Peltier concurs with me in the opinion that the tornado super- 
sedes lightning by affording a conducting communication between 
the terrestrial surface and thimder cloud : but he conceives that 
the cloud by its descent becomes the conductor through which 
the electric discharge is accomplished : whereas agreeably to the 
explanation which I suggested, a vertical blast of air and every 
body carried aloft contributes to form the means of communication. 
Agreeably to this suggestion the electric fluid does not pass by 
:onduction, but "convection," as explained in my letter of the 
26th ult. That the idea of the Parisian savant that the cloud 
lets as a conductor is untenable, must be evident, since the light 
natter of which a cloud is constituted could not be stationary be- 
tween the earth and sky in opposition to that upward aerial cur- 
"ent of which the violence is proved to be suflicient to elevate 
lot only water, but other bodies specifically much heavier than 
this liquid. 

So much of the narrative of Peltier as relates to the repulsion 
between the thunder clouds, is inconsistent with any other facts 
>Q record respecting tornadoes which have come within my 
knowledge. It should be recollected that this part of the story 
loes not depend upon the observation of the author, and may be 
due to the imagination of the witnesses whom he examined. 
The most important part of his evidence is that respecting the 
sffect upon the trees, which appears to me to demonstrate that 
they were the medium of a tremendous electriced current. 

In my memoir I noticed the injury done to the leaves of trees, 
md stated my conviction that "as it was inconceivable that me- 
'Jianical laceration could have thus extended itself equally among 
the foliage^ a surmise may he warranted that the change was 
effected by electricity associated with the tomado.^^ 

Vol. xxxTiii, No. I.— Oct.-Dec. 1839. 11 
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III. — On Tornadoes f and (Ersted^s Memoirs respecting them. 

To the Editors of the National Gazette. 

Dear Sirs, — ^I believe it is generally admitted by electricians 
that the enormous discharges of the electric fluid, which, during 
thunder gusts, take place in the form of lightning, are the conse- 
quence of the opposite electrical states of an immense stratum of 
the atmosphere coated by the thunder clouds, and a corresponding 
portion of the terrestrial surface. In a memoir published in the 
6th volume of the American Philosophical Transactions, repub- 
lished in Silliman's Journal, vol. 32, for 1837, I had endeavored 
to show that the tornado was the consequence of the same causes 
producing in lieu of lightning, an electrical discharge by a verti- 
cal blast of air, and the upward motion of electrified bodies. In 
your Gazette of the 30th ult., you have republished an article by 
the celebrated (Ersted, in which it is alledged that tornadoes or 
water-spouts cannot be caused by electricity, because there is no 
evidence proving that persons exposed to them have experienced 
electrical shocks. To me it appears evident that the scientific 
author confounds the different processes of discharge to which I 
have alluded, the one occurring in thunder gusts, the other in 
tornadoes ; also that he has forgotten that a shock can be given 
neither by a blast of electrified air, nor by a continuous electrical 
current, a transient interruption of the circuit being indispensable 
to the production of the slightest sensation of that nature. If a 
person, having a conducting communication between one of his 
hands and a charged surface of a well insulated battery, hold in 
the other hand a pointed wire, the battery will be dischai^ed 
through him and through the wire, producing a blast of electri- 
fied air from the point, without his experiencing any shock ; nei- 
ther would a shock be given to any person by exposure to the 
blast thus produced. 

This form of electrical discharge to which I ascribe tornadoes, 
in which electricity is conveyed from one surface to another by 
the motion of air or other movable bodies intervening, is by Far- 
aday designated as ^^ convection,^^ from the Latin "conveho," to 
carry along with. 

In the comparatively minute experiments of electricians, the 
process of convective discharge, is exemplified not only by the 
electrified aeried blast, but likewise by the play of pith balls, the 
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jxc% of puppets, or the vibration of a pendulum, or bell clapper. 
36 passage of sparks is found to arrest or to check such move- 
mts, and in like manner the passage of lightning has been ob- 
ired to mitigate the vertical force of a tornado. 
While a meteor of this kind, which passed over Providence 
t year, was crossing the river, the water, within an area of 
3ut three hundred feet in diameter, was found to rise up in a 
tin, as if boiling. Meanwhile two successive flashes of light- 
ig occurring, the foam was observed to subside after each flash. 
is thus proved that a discharge by lightning, is inconsistent 
th the discharge by convection, and that so far as one ensues, 
e other is impeded. 

In an account of a tremendous storm of the kind of which I 
ve been treating, published in Silliman's Journal for July last, 
is mentioned that at its commencement it was only a violent 
under gust. This is quite consistent with the experience ac- 
dred by means of our miniature experiments, in which a dis- 
large by sparks may be succeeded by a discharge by convection, 
vice versa ; or they may prevail alternately. In one case the 
ectric fluid passes in the gigantic sparks called lightning, in the 
her it is convejred by a blast of electrified air. In the former 
ise, animals are subjected to deleterious shocks, while in the 
tter no other injury is sustained than such as results from col- 
sion with the air, or other ponderable bodies. 
In the case of the tornado, the vertical blast is accelerated by 
le difference between the pressure of the air at the earth's sur- 
ice, and at the altitude to which the blast extends. Should this 
e a mile there would be a difference nearly of one hundred and 
)rty four pounds per square foot. During the tremendous gale 
rhich prevailed at Liverpool last winter, the greatest pressure of 
le wind was estimated at only thirty pounds per square foot. 
far as the ingenious inferences and observations of Mr. Espy, 
} to the buoyancy resulting from a transfer of heat from aqueous 
apor to air hold good, the vertical force so alledged to arise, will 
M>perate to aid the influence of electric discharges by con- 
ection. 

The distinguished author of the memoir alluded to at the out- 
tt of this communication, conceives that were electricity the 
luse of tornadoes, the magnetic needle should be disturbed by 
lem ; and without advancing any proof that such disturbance 
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does not take place, founds thus an objection to electrical agency. 
I conceive that it would be unreasonable to expect a magD€tie 
needle to be affected by an electrified blast of air if protected from 
its mechanical force. 

It has been shown by Faraday that without peculiar manage- 
ment, tending to prolong the reaction, the most delicately sus- 
pended needle cannot be made to diverge in obedience to the 
most powerful discharges of mechanical electricity. An electa- 
cal spark may impart a feeble magnetism, but is too rapid and 
transient, to affect a needle. Moreover, when a needle is at right 
angles to an electric current which would be quite competent to 
influence it if parallel to it, there can be no consequent move- 
ment, since the current tends to keep it in that relative position. 
The direction of every electrical discharge inducing a tornado 
must necessarily be nearly at right angles to the needle, since it 
must be vertical, while the needle is necessarily horizontal when 
80 supported as to traverse with facility. 

I do not perceive any facts or suggestions in the article by 
(Ersted, which are competent to render the phenomenon of which 
he treats more intelligible than it was rendered by the accurate 8U^ 
vey and examination of the track of the New Brunswick tornado, 
by Pres. A. D. Bache, and Mr. Espy, in connexion with the 
accounts published by other witnesses of that and other similar 
meteors. 

It seems to be admitted on all sides, that within a certain space 
there is a rarefaction of air tending to burster unroof houses; 
that the upward blast consequent to this rarefaction, carries up all 
movable bodies to a greater or less elevation ; and that an afflux of 
air ensues from all quarters to supply the vacuity which the ve^ 
tical current has a tendency to produce. Trees within the rare- 
fied area are uprooted and sometimes carried aloft, but on either 
side of it, or in front, or in the rear, are prostrated in a direction 
almost always bearing towards a point which dunng some part 
of the time in which the meteor has endured has been under the 
axis of the column which it formed. 

It appears to me that all the well authenticated characteristics 
enumerated by (Ersted, are referable to the view of the case thiis 
presented. This distinguished author assumes that there is a 
whirling motion, although between American observers, this is a 
debated question. It seems in the highest degree probable that 
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gyrsxian does take place occasionally, if not usually, since in the 
case of liquids rushing into a vacuity, a whirlpool is very apt to 
ensue. But as slight causes will in such cases either induce or 
airest the circular motion, such movements may be contingent. 
It would however appear probable that when g3nration does exist, 
it may, by the consequent generation of a centrifugal force, tend 
to promote or sustain the rarefaction and thus contribute to aug- 
ment the force, or prolong the duration of a tornado. 

From observations made upon the track of the recent tornado 
at New Haven, I am led to surmise that there was more than one 
axis of gyration and vertical force. I conceive that in conse- 
quence of the diversities in the nature of the bodies or the soil, 
there was a more copious emission of electricity from some parts 
of the rarefied area than others. In two instances wagons with 
iron wheel tires and axles, were especially the objects of the rage 
of the elements. Trees equally exposed were unequally afiected, 
some being carried aloft, while others were left standing. The 
area of a tornado track may be more analogous to a rough surface 
than a point, and the electricity may from its well known habi- 
tudes, be given off only from such bodies as are from their shape 
or nature most favorable to its evolution. 

Since these inferences were made, I have observed in Reid's 
work upon storms, that similar impressions were created by facts 
observed during a, hurricane at Mauritius, in 1824 It was re- 
marked that narrow, tall and decayed buildings, ready to tumble 
into ruins, escaped at but little distance from new houses, which 
were overturned or torn into pieces. It was inferred there were 
local whirlwinds, subjecting some locaUties to greater violence 
than others in the vicinity. In the case of other hurricanes sim- 
ilar &ct8 have been noticed. 

It may be expedient here to subjoin, that I consider a hurricane 
as essentially a tornado, in which an electric discharge by ^^ cou" 
xviMUy^ associated with discharges in the form of lightning, takes 
place from a comparatively much larger surface. In the case of 
the hurricane, however, the area of the track is so much more 
extensive, that the height of the vertical column to the diameter 
of the base being proportionably less, there is necessarily a modi- 
fication of the phenomena, which prevents the resemblance from 
being perceived. In the case of the hurricane, the column is too 
broad to come within the scope of a human eye. 



86 On the Silurian System. 

So much has lately been presented to the public, either thioagh 
the newspapers, journals, or lectures, which I consider demon- 
strably incorrect, that 1 can hardly, consistently with my love of 
true science, remain an inactive observer of the consequent pe^ 
version of the public mind. Unfortunately it is difficult if not 
impossible to discuss such subjects without a resort to language 
and ideas, which are too technical and abstruse for persons who 
have not made chemistry and electricity an object of study. I 
have however prepared a series of essays, in which the causes of 
storms are stated, agreeably to my view of this important branch 
of meteorology. 



Art. Xni. — On the Silurian System, with a Table of the Strata 
and CJuxracteristic Fossils; by T. A. Conrad. 

The geological structure of the territory of the U. States is be- j 
ginning to be fairly understood, through the active exertions of the 1 
State geologists. We no longer confine ourselves to the vague terms ; 
of transition and grauwacke, but are aware that many distinct fo^ j 
mations have been so designated. Prof. Eaton has long since given ' 
names to some of these, which have been found useful, and would 
have been much more so, had the fossils been collected in sufficient 
numbers, and with great care to preserve their stratigraphical re- 
lations. But this is a work of time and labor, and could not be 
expected of an individual who had other duties to perform, and 
at a period when the transition with its beautiful fossils, and other 
most interesting history were almost wholly neglected even in 
Europe ? Taking a glance at the geology of the United States, 
we find the Silurian system of Murchison spread over the greater 
portion of New York, Ohio, Indiana, Kentucky, and Tennessee, 
and terminating on the south in the mountainous or rather hilly 
region of North Alabama. In the vicinity of Florence and Tus- 
cumbia we find the Oriskany sandstone, (as designated in the New 
York reports,) a rock very easily recognized by its casts and im- 
pressions of large brachiopodous bivalves, quite unlike, as a group, 
to any fossils above or below them. In Europe, a rock termed 
old red sandstone separates the Silurian from the carboniferous sys- 
tems, and fortunately I have detected the same rock, and with its 
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*istie fossil, the scales of a fish tenned Holoptychus no- 
s, figured in Murchison's work on the Silurian system, 
k not only holds precisely the same place between the 
the Silurian rocks, and contains the same characteristic 
t is the same in color and mineral character, as the old 
stone of England. It occurs on the rail-road near Bloss- 
3ga county, Pennsylvania, whence I received a fine speci- 
spring. The carboniferous system is also well devel- 
his country, but the mountain limestone is rare and in 
ositions generally. The fossils, however, are numerous 
characterized in the shales and ironstone nodules. The 
ceeding formation or system, the new red sandstone, 
mited, and above it we find no trace of that interesting 
rock, the oolites, lias, wealden, &c., but the cretaceous 
3 widely distributed. Finally, the tertiary formations, 
iding to the eocene, and older and newer pliocene, stretch 
irly the whole of the seaboard. I have lately ascertained 
eocene or lower tertiary occurs in the bluff at Natchez, 
pi. The various formations, from the coal inclusive to 
)f the series, have been found to correspond with those 
le in a remarkable manner. It remains now to determine 
the correspondence between the subdivisions of the Eng- 
American Silurian rocks can be determined. As I have 
amined the splendid work of Mnrchison with this view, 
e interesting to geologists to learn the result, although it 
uily as yet but an imperfect view of this important sub- 
jginning, therefore, with the Llandeilo flags, I will ob- 
it this formation in the New York geological reports was 
1 to the Trenton limestone, but since the examination of 
m's work I find that the Llandeilo rocks are characteri- 
wo species of trilobites which are extremely rare in this 
and although they occur in the Trenton limestone, I 
ut consider them as evidence that the Llandeilo rocks 
n thinly deposited and subsequently swept away, 

Caradoc Sandstone. 

sippears to correspond with the celebrated limestone of 
Falls, known by the name of Trenton limestone, which 
I many places in the northeastern portion of New York 
lanada, and passing under the upper Silurian rocks, reap- 
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pears at Cincinnati, Ck)lumbus, and other places in Ohio, and t6^ 
minates on the south in Tennessee. It occurs at Bedford Sprii^ 
and other localities in Pennsylvania. It is a singular fact, and 
may be the means of lessening the faith of some geologists in the 
value of organic remains, that the well known trilobite, Calymene 
Blumenbachii is not known to occur in the Caradoc sandstone, 
but is here characteristic of the Trenton limestone. But we re- 
gard groups, not a single species, in comparing rocks of distant 
localities, and it will be found that such discrepancies occor in 
other formations without ever being in amount sufficient to create 
confusion and prevent comparison. There is one fossil figured 
by Murchison as a Caradoc species, which here lies inunediately 
below the Wenlock shale. This arrangement would embrace 
Salmon river sandstones and shales and the Niagara sandstones, 
two very distinct formations, in the same division, whence I infer 
that the Ssdmon river rocks are wanting in Wales, and the Niag- 
ara sandstone very rarely present, which brings the Pentamerus 
rock in contact with the Caradoc sandstone. Traces of the Niag- 
ara sandstone in Wales may be recognized by the occurrence of 
Agnostus latus, (nob.) and Planorbis trilobatus, (Bellerophron, 
Sow.) which belong exclusively to this formation. It is remark- 
able that the Caradoc rocks should consist of sandstone in Wales, 
whilst the Trenton limestone and slate form so prominent a fea- 
ture of the series in this country. Had it been otherwise, a more 
extended correspondence would probably have occurred betweeu 
the fossil groups on each side of the Atlantic. 

Wenlock Shale. 

This formation is clearly identified with the shale of Roches- 
ter, (calciferous slate, Eaton.) It contains in considerable abun- 
dance, the Asaphus limulurus. Green, (A. longicaudatus, Murch.) 
Trimcrus delphinocephalus, so common in this shale, is said to 
occur in the Wenlock limestone, but to characterize the Ludlow 
formation in Wales, whilst here it has never been found above 
the Rochester shale ; it is, therefore, a curious instance of a spe- 
cies having been preserved in one region after it had been de- 
stroyed in another, like the Calymene Blumenbachii. 

We7ilock Limestone, 

This is represented by a series of limestones admirably devel- 
oped in the Helderberg mountain, of which I have noticed six, 
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bed by different groups of organic remains. They pro- 
upy more surface throughout the Union than any other 
IS rocks. 

Ludlow Rocks. 

have not yet been subdivided, and they can only in a 
ay be compared with Murchison's group. The organic 
ire in great numbers and variety, and are very unlike 
he lower Silurian rocks. 

[lowing table is given in order to correct some errors in 
shed in the New York reports, and to show the relative 
f certain fossils which may be regarded as characteristic 
Though the table is necessarily incomplete, great care 
taken to render it correct as far as it goes, and I trust it 
und to convey a novel view of the wonderful variety of 
h with its peculiar organic remains, which compose the 
jTstem. 



matums. 



OLD RED SYSTEM. 

Characteristic Fossils. 



MD^sione, I Holoptychufl nobilissimtis. 



matums. 

le and shales 
novia, &g. 
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;a limestone, 
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eldcrbcrg, 
le of Clarks- 
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estone, 

mestone, 
creek, 
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SILURIAN SYSTEM. 

Characteristic Fossils, 

Dipleura Dekayi, Cryphaeus Greenii, Ptcrinea fas-' 
ciculata^ Cvrtoceras maximum, C.gigantoum, Or- 
this orbiculatus, Orthoceras pjrifbrmo, and many 
unnamed bivalves. 

( Atrvpa aspera, A. concentrica, Delthyris granulosa, 

\ CfryphfiBus calliteles. 

C Atrypa nasuta, Delthyris, two species, (new,) Asaph- 
( us selcneurus. 
Atrypa elongata, Delthyris arenosa; other large bi- 
valves. 
A large Orthoceras, Pterinea, (bilobite,) Calymene 
platys. 

Pilcopsis tubifcr. 

Fucoides cauda-calli. 

Delthyris, (new.) 

Trilobitcs, (two new genera,) Delthyris macropleu- 
ra, Pilcopsis? (ventricore,)| Atrypa, (two spe- 
cies,) Strophomena costellata. 

/ Pentamerus (Atrypa) galeatus, Atrypa lacunosa. 

Tentaculitcs annulatus, Delthris, (now,) Orthis, 
(new,) various univalves unnamed, Cytherina, a 
large species. 

Oct.-Dec. 1839. 12 
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11. Gypseous shales, Euryptents remipes. 

10. Lockport limestone, Catenipora, (new.) 

C Asaphus limulurus, Platjnotus, Trimenis delphino- 
9. Rochester shale, < cephalus, Orthis elegantula, Strophomeiia trans- 

^ versalis, Caryocrinus. 



o 

9 



9 



8. IstPentamerus lime 
stone, 



Pentamerus oblongns. 
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CU 



i 
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7. Green slate and iron C Asnostus latus, Strophomena conrugata, Tentaeo- 
ore, / lites parvus. 

Top stratum. ( Dictuontes Beckii. 
6. Niagara sandstone, / Fucoides Harlani, Lingula cornea. 

5. Oliye sandstone and ) pt^rinea carinata, Cyrtolites ornatui. 
shale ofSalmon nver, } ' ^ 

(Black slate, Triarthrus Beckii, Graptolites or Fucoides dentatus. 

C Orthis testudinaria, O. callactis, Strophomena sen- 
Trenton limestone, < cea, S. deltoidea, Calymene Blumenbachii, C mi- 
I cropleura, Cryptolithus, Isotelos. 

3. Sparry limestone, Fucoides demissus. 

2. Mohawk limestone, Orthostoma communis. 

, C Calciferous and Pots- 7 » :^^,|. «.,««o#« 
^{ dam sandstone, j Li^g^l* ^uneata. 

Hudson slates, Graptolites, (Fucoides sem.) 

Species common to the Silurian rocks of Wales and the United 

States. 

LUDLOW ROCKS. 

SheUs. 
Cyrtoceras (Phragmoceras) giganteom, 
Orthoceras pyriforme, 
Bellerophron expansus, 
Orthis orbicularis. 

WENLOCK LIMESTONE. 
Corals. Shells. Trilobites. 

Cyathophyllum oeratites, Tentaculites annulatus, Calymene bufo, 

helianthoides, Strophomena euglypha, (C. macrophthalma}) 

turbinatum, rugosa, Asaphus limulums.* 

dianthus, (Leptcena depressa, Sow.) 

Catenipora escharoides, Pentamerus galeatus, 
Fav osites fibrosa, (Atrypa galeata, Dalm.) 

spongites, Atrypa prisca, 

gothlandica. (affinis. Sow.) 

aspera, 
lacunosa, 
tenuistriata, 
bidentata, 

* This appears to be the same with Murchison's A. longicaudatus, and is very 
distinct from the true caudatus, which has not I believe been found in New York; 
I have received from Dr. Williaoi Fleming, of Manchester, fine specimens of the 
latter in limestone, from Dudley. The former is common in the Rochester shalci, 
and I have not seen it from any other formation. I also received from Dr. Flemisf 
a specimen of A. limulurus, from Dudley. 
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WSNLOCK SHALE, 

Shells, TrilobUe, 

Strophomena transyeraalis, Asaphas limulurus, 

(Leptaena, Sow.) (Wetherilli, Green,) 

Orthis elegantula, (longicaudatus, Murch.) 

(canalis, Sow.) 

hybrida, 
Delthjris lineatuf . 

CARADOC SANDSTONE. 

SheUs. Trilobites, 

Strophomena altemata, Cryptolithus lessellatus * 

■ericea, (Trinacleus caractaci, March.) 

(Leptena, Sow.) Cal jmene micropleura, 

Orthis testudinaria, (Asaphua micropleurua, Green,) 

callactis, (Calymene punctatai Murch.) 
flabellulum, 
Bellerophon acutus. 

Observations on the Plastic Clay. 

There appears to be some difference of opinion respecting the 
elative position of this formation in the United States ; by some 
;eologists it is included in the secondary or cretaceous series, and 
ly others in the lower tertiary, corresponding in position to the 
elastic clay of England. I have examined specimens from both 
ountries, and the only difference I can perceive, is the more 
inctuous or glossy appearance of the English specimens. If of 
he same age, it is remarkable that a tertiary deposit should extend 
ach a distance, and preserve its mineral character and its variega- 
ed appearance so perfectly as it does, or rather that the condi- 
bns for its deposition were so much the same in both countries 
1 the same era. But this resemblance will not alone establish 
le relationship of the American with the plastic clay of Europe, 
ad fossils we have none, whereby to institute a comparison. In 
[aryland and Virginia the lower fossUiferous tertiary rests either 
a the primary or cretaceous rocks, and has never been found re- 

* Mr. Marchison thinks hie species different firom the tessellatus, in consequence 
' haring long spinous processes to the buckler ; but in this respect there is no 
fference between specimens in Wales and at Glenn's Falls, in New York, whe^e 
round them abundantly. The original specimens examined by my friend Dr. 
reen, were very imperfect, which accounts for the incomplete description of that 
curate observer. I cannot omit to pay a passing tribute of praise to the zeal, ia- 
istry and talent, which have put us in possession of a monograph of the trilobites^ 
lustrated by models, that have greatly facilitated the labors of geologists, an^ 
imulated inquiry into the history of Transition remains. ^t 
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posing on a stratum similar to that termed plastic clay, whilst this 
latter is found at a short distance, towards the primary boundary. 
I do not say that it may not occur beneath the fossiliferous beds 
of the lower tertiary, although it has never been found in this rel- 
ative position, but in the vicinity of Piscataway, Maryland, it re- 
poses on the latter strata, and forms the hills around, whilst the 
tertiary fossils are found in the beds of creeks and bottoms of ra- 
vines. This clay is precisely similar to that around Baltimore, 
but unfortunately I could not find the lignite stratum, which char- 
acterizes the plastic clay in so many places, over a great extent of 
its course throughout the Union. But as that is a thin stratum, 
its absence must be expected in many localities of this formation. 
The evidence then, so far, is in favor of the opinion that this clay 
overlies the fossiliferous strata of the lower tertiary, and, there- 
fore, does not exactly correspond in position to the plastic clay of 
England which underlies the beds of marine shells of the eocene 
period ; still, they all belong to one era, and appear to have been 
deposited in estuaries or in fresh water in the beds of rivers near 
the sea. These remarks are made to call the attention of the 
state geologists to this subject, and it is hoped the question will 
soon be determined. 

Observations on the Genus Onathodon, loith description of a 

new species. 

Until recently, but a single species of this interesting genus 
was known to naturalists, the G. cuneata, (Gray,) an inhabitant 
of the estuaries of the Gulf of Mexico, and occurring in the up- 
per tertiary formation in the bank of the Potomac river in Mary- 
land, and on the Neuse river, North Carolina. The second species 
described, was found in the high bank at Yorktown, Virginia, and 
is only known as a fossil. The third, which I now describe, is a 
recent species from Florida, which I owe to the kindness of Dr. 
Forman of Baltimore. The three species are very distinct, and 
the differences may be briefly stated in the following characters. 

1. G. cuneata. Anterior and posterior lateral teeth arched, 
the latter being more than twice the length of the former. 

2. G. Grayiy (fossil.) Anterior tooth not greatly shorter than 
the posterior ; both nearly straight. 

3. G,Jlexuosa, Lateral teeth not greatly differing in length, 
both much shorter than in the preceding species, and rectilinear. 
It is a smaller species than the others. 
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Onathodonfiexuosa. 

Shell triangnlar, rather thick, posterior extremity stibrostrated ; 

nmbonial slope obtusely carinated ; lateral teeth short and straight. 




Ohservati&na. — I have seen only a few water-worn valves of 
this speciee, which have probably been found on the sea beach, 
but they are evidently recent. It will be interesting to know 
what estuaries in Florida contain this Gnathodon, and whether it 
accomponiea the G. cuneata. The carinated umbonial slope is a 
character which widely separates it from its congeners. 



Art. XrV. — Abstract of the Proceedings of the Ninth Meeting 
of the British Association for the Advancement of Science. 

Tbe ninth meeting of this scientific association was held at 
ffirmingham, during the week commencing on the 26th of An* 
gust, 1839. From the extensive report of tbe proceedings, pub- 
lished m the London Athemeum, Nos. 61S — 621, we give the 
following abstract. 

The total number of tickets issued at Birmingham was 1438> 
The finances of the association are prosperous. Its permanent 
[Htiperty consists of £5500 in the three per cent, consols ; and 
books valued at £1094 10s. 

At the General Meeting on the evening of August 26, B«v. 
Vemon Harcourt, President of the Association, delivered an elo- 
quent address, in the course of which he gave an elaborate vindi- 
cation of the claims of Cavendish to the scientific discoveries 
which have been usually attributed to him, and closed with a 
series of ap[xopriate and im[H«ssive remarks on the accordance of 
science with Revelation. ^ 



94 British MsocUUianfor the Advancement of Sdenee. 

The Marquis of Bredalbane was chosen President for the en- 
suing year. The next meeting will be at Glasgow, commencing 
on the 17th of September, 1840. 

Section A. Mathematics and Physics. 

Prof. Whewell, President of the Section, in a brief address, 
observed that one of the chief objects of the association was to 
grant sums of money to individuals or committees engaged in the 
pursuit of particular branches of science. Reports were then read 
concerning the progress of various committees in the duties as- 
signed to them, as follows. 

1. On a grant of £200, for the reduction, under the supervi- 
sion of Sir J. Herschel, Mr. Airy, and Mr. Henderson, of the stars 
observed by Lacaille at the Cape of Good Hope, and recorded in 
his Caelum Australe SteUiferum; the committee reported "that 
considerable progress has been made in the reduction of the stars 
in Lacaille's Caelum Australe SteUiferum ; and that, although only 
a small portion of the money appro][^iated, has been actually ex- 
pended, nearly the whole will probably be required, during the 
ensuing year, to complete the work." 

2. On a grant of £50 to defray expenses which might arise in 
the course of an inquiry, committed to Sir J. Herschel, Prof. 
Whewell, and Mr. Daily, concerning a revision of the nomencla- 
ture of the stars and a new distribution of the constellations ; it 
was reported, " that some progress has been made in reforming 
the nomenclature of the northern constellations ; and that the 
stars in the southern have been commenced laying down on a 
planisphere, according to their observed actual magnitudes, for 
the purpose of grouping them in a more convenient and advan- 
tageous manner. No expense has been incurred in this inquiry, 
but the committee are desirous that the grant should be continued 
for another year." 

3. On a grant of £600 for the reduction of the stars in the 
Hisioire Celeste, under the superintendence of Mr. Baily, Mr. 
Airy, and Dr. Robinson ; it was reported, " that the reduction of 
the stars in the Histoire Celeste has been commenced, and already 
13,000 stars have been reduced, at an expense of about £170. 
It is presumed that the greater part, if not the whole, of the re- 
mainder may be completed in the course of the ensuing year ; 
and it is, therefore, expedient that the grant of money should be 
continued," 
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n a grant of £500, made for the purpose of extending the 
jue of Stars of the Royal Astronomical Society, mider 
iction of Mr. Baily, Mr. Airy, and Dr. Robinson ; it was 
I, that about one half of the computations concerned in 
ension of the Astronomical Society's Catalogue of Stars 
ipleted, and about £ 180 has been expended. The whole 
remainder of the grant will probably be required within a 

n a grant of £100 for the reduction, under the supervision 
John Herschel, of meteorological observations made at the 
ces and solstices ; it was reported, that owing to various 
the execution of this commission had hitherto been im- 
ible, but it was hoped that the business might be accom- 
before the next meeting. 

>n the resolution of August, 1838, requesting Sir J. Herschel 
. Baily to make application to the government for increase 
instrumental power of the Royal Observatory at the Cape 
d Hope, and the addition of at least one assistant to that 
ihment ; it was reported, that application had been made, 
) wishes of the association promptly and liberally complied 
f the government. 

egarding the Report on American Meteorology, Pres. A. 
the of Philadelphia, stated to the meeting by letter, that 
ssure of public duties and other causes, had thus far ren- 
ts completion impracticable, but that he hoped to lay it 
the next meeting, 
respecting the two series of Hourly Meteorological Obser- 

kept in Scotland, Sir D. Brewster made a report, of which 
owing is a part : << Having fixed upSbn Inverness and Kin- 
8US two suitable stations for carrying on the two series of 
observations which I undertook to establish and superin- 
•r the British Association, I was fortunate in being able to 

upon the Rev. Mr. Rutherford, of Kingussie, and Mr. 
IS Mackenzie, teacher of Raining's school, Inverness, to 
•n these observations. The instruments which were ne- 
' for this purpose, were made by Mr. Adie of Edinbuj^h, 
the superintendence of Prof. Forbes, and the observations 
snced on the 1st of November, 1838, the beginning of the 
ological year, or the first of the group of winter months. I 
d the two observers to pay particular attention to the Au- 
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rora Borealis, and to record every phenomenon of this nature; 
and I have no doubt^ from the hsts already sent me, that this 
class of observations will be the most complete and valuable that 
have ever been made." Accompanying this report were tables 
of hourly observations of the barometer and thermometer (made 
at Kingussie, 700 or 800 feet above sea level, by Mr. Rutherford) 
during the 27th, 28th, 29th, and part of the 30th of November, 
1838 ; the barometer having gradually sunk down to the lowest, 
27.200, on the 29th at 3 P. M., and risen again rapidly to its usual 
height after 9 A. M. of the 30th. There were also accounts of 
three occurrences of the Aurora Borealis, viz. on the 13tb and 
17th of November and 14th of December, 1838. 

A paper was read On the best positions of three meignetSj in 
reference to their mutual action^ by Rev. H. Lloyd. It is a prob- 
lem of much importance, in the arrangement of a magnetical ob- 
servatory, to determine the relative position of the magnetical in- 
struments in such a manner, that their mutual action may be ei- 
ther absolutely null, or at least readily calculable. Such the 
author stated to be the object of the present investigation. The 
problem may be reduced to this ; to determine the position of the 
three mcvgnets A, B, and C, in such a manner, that the resultant 
actions exerted upon A and B, respectively, by the other two, 
shall lie in the magnetic meridian. The solution of this problem 
was shown to be contained in two equations, which may, of 
course, be satisfied by means of two unknown angles \ so that 
when we have a greater number of undetermined quantities, some 
of them remain arbitrary, and the conditions may be fulfilled in 
various ways. In reply to a question from the President, Mr. 
Lloyd briefly explained the arrangement of the portable observer 
tory, adopted by Capt. J. Ross, in his preparations for the Antarc- 
tic Expedition. It is so constructed as to form either three small 
separate rooms, or one large one. The former arrangement is de- 
sirable at places where the dip is nearly 90^, and where, conse- 
quently, the horizontal directive force is very small, and the dis- 
turbing action of the magnets on one another, relatively great 
The parts are connected with copper fastenings ; and the whole 
is so arranged, as to occupy a very small bulk when in pieces, and 
to be capable of being put together with quickness and security. 

New Photometer. Prof. Daubeny exhibited the model of an 
apparatus, by means of which, in a more complete condition, he 
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ped to obtain a numerical estimate of the intensity of solar 
bt at different periods of day, and in different parts of the globe. 
[insisted of a sheet of photogenic paper, moderately sensible, 
[ed round a cylinder, which by means of machinery, would 
x>il at a given rate, so as to expose to the direct action of the 
ir rays, for the space of an hour, a strip of the whole length of 
i sheet, and of about an inch in diameter. Between the paper 
1 the light was to be interposed a vessel, with plane surfaces of 
ss at top and bottom, and in breadth corresponding to that of 
I strip of paper presented. This vessel, being wedge-shaped, 
s fitted to contain a body of fluid of gradually increasing thick- 
{s, so that, if calculated to absorb light, the proportion intercep- 
, would augment in gradually increasing proportion from one 
remity of the vessel to the other. Hence it was presumed 
Lt the discoloration arising from the action of light would pro- 
id along the surface of the paper to a greater or less extent, 
rording as the intensity of the sun's light was such as enabled 

penetrate through a greater or less thickness of the fluid 
ployed. In order to register the results, nothing more was 
aired than to measive, each evening, by means of a scale, how 
ny degrees the discoloration had proceeded along the surface 
the paper exposed to light, during each successive hour of the 
ceding day. To render the instrument self-registering, some 
itrivance for placing the paper always in a similar position with 
erence to the sun, must, of course, be superadded. The ob- 
t of this contrivance differed from that aimed at, by Sir J. 
(rschel, in his Aclinometerj which merely measures the solar 
ensity at the moment of observation ; whereas, this is inten- 

1 as a measure of the aggregate effect of the intensity at the 
iod, be it long or short, during which the paper was submitted 
its influence. The interposition of an absorbing fluid has at 
st this advantage, that it enables the observer to estimate the 
EUive intensity by marking the point at which the paper ceases 
be discolored, of which the eye is able to judge more exactly, 
in of the relative darkness of shade which might be produced 
paper exposed unprotected to light of different degrees of bril- 
ocy. 

Mr. Talbot offered some remarks on Daguerre's photogenic 
Kes8.* M. Arago had stated to the Institute that the sciences 

• See this Jour. 37 j 374. 
'ol. xxxvifi, No. 1.— Oct.-Dcc. 1839. 13 
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of Optics and Chemistry united, were insufficient in their present 
state, to give any plausible explanation of this delicate and com- 
plicated process. If M. Arago, Vho had the advantage of being 
for six months acquainted with the secret, and therefore of con- 
sidering its nature in all points of view, was of this opinion, it 
seemed as if a call were made on all the cultivators of science to 
use their united endeavors, by the accumulation of new facts and 
arguments, to penetrate into the real nature of these mysterious 
phenomena. For this reason he would oflfer a «mall contribution 
of new observations, which might perhaps be of service in the 
elucidation of this new branch of science. The first part of 
Daguerre's process consists in exposing a silver plate to the vapor 
of iodine, by which it becomes covered with a stratum of iodide 
of silver, which is sensitive to light. Mr. T. stated that this fact 
had been known to him for some time, and that it formed the 
basis of one of the most curious of optical phenomena, which as 
it did not appear to have been observed by Daguerre, he would 
here describe. Place a particle of iodine, of the size of a pin's 
head, on a plate of silver, or on a piece of silver leaf spread on 
glass. Warm it gently, and you will shortly see the particle sur- 
rounded with colored rings, whose tints resemble those of New- 
ton's rings. Now, if these colored rings are brought into the light, 
a most singular phenomenon occurs ; for the rings prove to be sen- 
sitive to the light, and their colors change, and in a short time 
their original appearance is quite gone, and a new set of colors 
occupy their places. These new colors are altogether unusual 
ones; they do not resemble any thing in Newton's scale, but 
seem to have a system of their own. For instance, the two first 
colors are deep olive green, and deep blue inclining to blatkj 
which is quite unlike the commencement in Newton's scale. It 
will be understood that the outermost ring is here accounted the 
first, being due to the thinnest stratum of iodide of silver, farthest 
from the central jxirticle. The number of rings visible is some- 
times considerable. In the centre of all, the silver leaf becomes 
white and semi-transparent like ivory. This white spot, when 
heated, turns yellow, again recovering its whiteness when cold: 
from which it is inferred to consist of iodide of silver in a perfect 
state. The colored rings seem to consist of iodide of silver in 
various stages of development. They have a further singular 
property, which, however, has not been sufficiently examined 
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. It is as follows : it is well known that gold leaf transmits 
uish green light ; but no other metal has been described as 
lessing colored transparency. These rings of iodide of silver, 
'^ever, possess it, being slightly transparent, and transmitting 
t of different colors. In order to see this, a small portion of 
film should be isolated, which is best done by viewing it 
ugh a microscope. Mr. T. said that he had considered the 
ibility'of applying a silver plate thus combined with iodine, 
16 purpose of photogenic drawing, but he had laid it aside as 
fficient for that purpose, because its sensitiveness appeared to 
nuch inferior to that of paper spread with chloride of silver, 
therefore in an equal time it takes a much feebler impression, 
r, however, M. Daguerre has disclosed the remarkable fact 

this feeble impression can be increased, brought out and 
igthened, subsequently, by exposing the plate to the vapor of 
2ury. Another experiment was then related, in which a par- 

of iodine was caused to diffuse its vapor over a surface of 
2ury. In order to this, a copper plate was spread over with 
ite of miercury, and then rubbed very bright and placed in a 
id box along with a small cup containing iodine. The result 
, a formation of colored rings of the greatest splendor and 
xrge size. But they did not appear to be in any degree, sen- 
e to light. The next point of Daguerre's process is, the ex- 
re of the picture to the vapor of mercury, and this is by far 
most enigmatical part of the whole process. For he states 
if you wish to view the picture in the usual manner, i. e. 
cally, you must hold the plate inclined to the vapor at an 
e of 45°, and vice versd. Now this is altogether extraordinary ; 
/ho ever heard of masses of vapor having determinate sides, 
; to be capable of being presented to an object at a given an- 
From the hasty consideration which he had been able to 
to it, his first impression was, that this fact bore a certain 
)gy to some others which he would mention. If a piece of 
r leaf is exposed to the vapor of iodine, however uniform the 
on of the vapor, it does not combine uniformly with the me- 
•ut the combination commences at the edge of the leaf and 
ds inwards, as is manifested by the formation of successive 
s of color parallel to the edge. This is not peculiar to silver 
odine, but occurs when other metals are exposed to other 
rs, not always with entire regularity, but it displays a ten- 
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dency to combiDo in that way. A possible exidanation is that 
this is due to the powerful electrical effect which the sharp edges 
and points of bodies are known to possess : in fact, that electricity 
is either the cause or the attending consequence of the combina- 
tion of vapor with a metallic body. Again, if a minute particle 
of iodine is laid on a steel plate, it liquefies, forming an iodide of 
iron, and a dew spreads around the central point Now, if this 
dew is examined with a good microscope, its globules are seen 
not to be arranged casually, but in straight lines along the edges 
of the minute strise or scratches which the microscope detects 
even on polished surfaces. This is another proof how vapor is 
attracted by sharp edges, for the sides of those strias are such. In 
regard to the sensitiveness of his photogenic paper, Mr. T. stated, 
that it will take an impression from a common argand lamp in 
one minute, which is visible though weak. In ten minutes the 
impression is a pretty strong one. In full daylight the effect is 
nearly instantaneous. 

Mr. Scott Russell brought up the Report by Sir John Robinson 
and himself, the committee on Waves. Since the last meeting 
the committee had continued their researches, and had in each 
department confirmed or corrected the results formerly obtained 
by them, and had also extended their acquaintance with several 
interesting phenomena. The first object of their attention was 
the determination of the nature and laws of certain kinds of 
waves. Of these, the most important species was that called by 
Mr. Russell, the Great Solitary Wave, or the Primary Wave of 
Translation : the second, was the Oscillatory Wave or secondary 
species. The recent researches, while they had confirmed and 
extended the observations of preceding years, have in no respect 
altered the views formerly stated by the committee. The form 
of the wave is that to which the name hemicychid has been 
given ; its velocity is that due to half the depth of the fluid, reck- 
oned from the top of the wave to the centre of gravity of the sec- 
tion, where the depth of the channel is not uniform. The mo- 
tion of the particles, is a motion of permanent translation in the 
direction of the motion of the wave, through a space equal to 
double the wave's height ; the particles of the water perfectly at 
rest before the approach of the wave, are lifted up, translated 
forwards, and deposited perfectly at rest in their new locations,— 
the translation tailing place equally throughout the whole depth 
of the fluid. 
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Ptt)f. Whewell communicated a letter from T. G. Bunt, Esq., 

Bristol, showing the progress made in the Tide-calculations 
hich had been assigned to the former. Elaborate and delicate 
nervations on the tides have for some time been carried on at 
is place, but the details are too extensive for insertion here. 

On the tise of Mica in polarizing lighty by Professor Forbes. 
he author explained the method of preparing mica used by him 
ice 1836 for the polarization of heat and light. The mica is 
iposed for a short time to an intense heat in an open fire, by 
hich the laminae are so subdivided, that a pellicle of extreme 
linness contains a sufficient number of reflecting surfaces, to 
)larize very completely the light or heat transmitted through it 

a certain degree of obliquity. Being struck by the resem- 
lance to metallic lustre, which the mica thus acquires, he also ex* 
nined in 1836 some of its leading properties with regard to light, 
id found 1st, that the light reflected from a plate of mica so 
-epared (which light is very intense,) is but feebly polarized in 
le plane of incidence ; and 2d, that the reflection so far resembles 
lat at metallic surfaces, that when plane-polarized light is reflec- 
td from it, the plane of reflection being inclined to that of prim- 
ive polarization, the light is found to be elliptically polarized. — 
rof. Lloyd observed, that, simple as this discovery might appear 
• those not conversant with this intricate subject, yet he consid- 
ed it as highly important, not only as furnishing a method of 
>]arizing light elliptically and circularly, more simple than any 
eviously in use, but as it would also essentially aid the re- 
arches of those engaged in perfecting the theory of this inter- 
ting branch of physical optics ; indeed, did time permit, he 
ought he could show that it furnished a clue at least to the so- 
tioD of some of the difficulties which had hitherto opposed the 
ogress of inquiry. In polarizing light elliptically or circularly, 
was well known that the condition to be obtained is, that two 
ys should encounter one another in diflerent phases, or, to speak 
e conventional language, of which one is accelerated by a half 

some proportional part of a wave, while the other is either sim- 
irly or dissimilarly retarded. In this case, this condition is ob- 
tned, and with respect to a greatec quantity of rays than in other 
ocesses, for those rays which, after being reflected at the first 
irface of those very thin laminae of mica which they met, were 
terwards encountered by those rays which passed into the 



laminae, were reflected at the hinder surface, and came out again 
after refraction at the first Now it is obvious that the necessary 
conditions of acceleration and retardation of the rays conid be 
thus obtained : and the vast multitude of exceedingly thin lamins 
which are produced in the plate of mica, by the process of Fh>£ 
Forbes, far surpassed any thing which, by the most delicate me- 
chanical operations we can hope to obtain. These researches are 
al^ of the utmost importance as tending to throw light on the 
internal structure of metals. Young, with his usual sagacity lon^ 
since conjectured, from the well known fact that very thin leaves 
of gold tnmsmit greenish light with almost unimpaired regularity, 
that the surfaces of all metallic plates consist of very, thin lam- 
ins, pervious to light, and that the phenomena of their polari- 
zing influences depended on this. Fresnel followed out this con- 
ception, and traced mathematically the mode in which the pobu^ 
ization would take place. The present researches not only con- 
firm these views, which were heretofore only conjectural, but 
actually show, how under certain conditions, elliptic and circular 
polarization could be obtained by a method similar to that produ- 
cing ordinary polarization. 

Mr. J. F. Goddard described an apparatus which he had con- 
structed, by means of which he could exhibit in the Oxyhydrogen 
microscope, all the beautiful phenomena of polarized light. 

Mr. Addison presented tables of meteorological observations 
made at Great Malvern, in Worcestershire, from 1835 to 1838 
inclusive. From these tables it appears, that the mean tempera- 
ture of Malvern is 47.7^ ; the mean barometrical pressure is 
29.386 in., and the mean dew point at 9 A. M., is 43.7^. The 
range of temperature during the four years, is from 9^ on the 
2()th of January, 1838, to 84^ on the 5th of July, 1836. The 
range of the barometer is from 28.010 in., November 29, 1838, to 
30.228, October 14, 1837. 

Mr. Julius Jeffreys ofliBred a few observations on the meteorol- 
ogy of elevatcfl regions. In 1824 he traversed through a space 
of 200 miles the higher range of mountains in the protected 
States in the Himalayas, for the purpose of conducting inquiries 
into the meteorology of those regions, and the character of the 
climate in a medical point of view. His observations were made 
during six months, upon mountain heights and in their subjacent 
valleyS; from an elevation of 16,300 feet down to 4,000 ; and of 
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3ys, from one nearly 14,000 feet high to one of 3,000 feet. 
i diurnal variations of temperature on mountain heights, he 
id to be small, rarely more than 12°, and sometimes only 4° 
^ ; while in the vcJleys they were very great, so that com- 
ily the minimum of the night was 30° and sometimes 40° 
w the maximum of the day. The hygrometric condition of 
air corroborated certain of Prof. DanielPs views. The medi- 
ipplicatiou of these inquiries had induced Mr. J. to publish an 
y, to show among other points, that a removal of a consider- 
portion of the atmospheric pressure from the surface of the 
lan body, must conduce to the restoration of the function of 
skin, when exhausted by excess of duty in a tropical climate^ 
sympathy with a debilitated liver. 

!oL Sykes offered some statements on Certain Meteorological 
nome$ia in the Ghats of Western India. The correctness of 
assertion of the annual fall of many feet of rain in certain 
lities of India, having been doubted by many persons, Col. S. 
procured the official meteorological records for 1834, kept by 
sr of the governm^it of Bombay, at the convalescent station 
lahabuleshwar. The observations were taken by Dr. Murray, 
medical officer in charge at that station. The place is in N. 
17° 58' Si", E. long. 73° 29^ BQ", near the western scarp of 
Ghats, or mountain chain extending from Surat to Cape Com- 
. Its elevation is about 4,500 feet. The temperature of a 
ng is 65.5° F. and the mean temperature of the air is nearly 
same. There is some forest along the Ghats, but in belts 
patches, so that the wood can have little meteorological effect. 
m the tables it appears, that the mean temperature of 1834 
1 67.3° F. ; that of the hottest month (April,) 74.4°; that 
he coldest month, (Dec.) 62.3°. The fall of rain was pro- 
ous, amounting to 25 feet 2 inches ; and this enormous mass 
vater fell almost entirely in the months of June, July, August 
September. The excessive fall of rain seems not incompat- 
with health, for the military detachment stationed at Maha- 
^hwar is not characterized by any unusual sickness. 
Ir. Follet Osier gave an account of the indications of his ane- 
neter as observed at Birmingham. He made a detailed state- 
it of the changes of the wind about the 19th of November, 
Sf observed at Plymouth and at Birmingham, and concluded 
h some remarks on the great storm of the 6th and 7th of Jan- 



104 British Association for the Advancement of Scienee. \ 

uary, 1838, which committed such dreadful ravages in England. '■ 
A careful analysis of the information I have collected, leads me, 
(said Mr. O.) to the opinion that this was a small, but violent rota- 
tory storm, moving forward at the rate of 30 or 35 miles per hoar. 
The diameter of the rotating portion, I am not prepared to give, 
nor do I consider it at all certain that it could be ascertained, as 
it seems likely that the revolutions were not in contact with tlie 
earth. The tendency of this eddy, or violent whirling of the air, 
would of course, be to produce a vacuum in the centre. The air 
that forms the eddy being constantly thrown off in a slight de- 
gree spirally upwards, aud dispersed on the upper portion of the 
atmosphere, the effect of this would be, to produce a strong cu^ 
rent upwards. Now, supposing this large eddy to be perfectly 
stationary, there would be a rapid rush of air towards it from all 
sides, which would be drawn up and thrown off through this ro- 
tating circle, and dispersed with amazing rapidity above ; but as 
it is moving on with great velocity, the air that is in the advance 
of the storm is not sensibly affected until the whirl is close upon 
it, while in the rear the motion of the air is greatly increased ; 
first, by the tendency of the air to rush into the great vortex of 
the storm ; and secondly, by the motion onward of the vortex 
itself. This vortex or revolving column would increase in size 
upwards, so as somewhat to resemble a funnel ; it would, in fact, 
be similar in its shape and action to an immense water-spout; 
whether it was vertical or not is entirely a matter of conjecture, 
but I should consider it probable that it would incline in the direc- 
tion that the storm was moving, namely, to the N. E., and that 
it was an upper current that carried it in that direction. The 
greatest intensity of the storm in England was evidently across 
Lancashire and Yorkshire. I therefore conceive that the nucleus 
of the hurricane passed in a N. E. direction over these two coun- 
ties. Towards the sides, however, a little current set in a S.and 
even slightly in a S. E. direction, on the S. side of the vortex; 
and in a N. W. and W. direction on the N. side, as before stated; 
but the main rush is behind. Our anemometer shows that we first 
felt a fresh S. wind with a slight bearing of E. in it, which very 
shortly became more westerly, increasing considerably in vio- 
lence. It then moved round to the S. W. and became quite a 
hurricane, and continued so, very violent at first, but decreasing 
in strength during the remainder of the day. At Plymouth it 



British Association for the Advancement of Science. 105 

menced at S. W. and then very gradually moved round a 
$ more westward. It was by careful examination of the 
rds of these two instruments that I arrived at the view I ven- 
d to take of this storm, and the evidence I have collected 
I various parts of the country concerning it, strongly confirms 
in the opinion I have taken of it. Many violent storms fol- 
3d in the wake of this extraordinary hurricane, but I have not 
tnpted to investigate these, as the main storm would have 
wn the atmosphere into so disturbed a state, that it would be 
r likely to produce minor eddies, gusts, &c. 
tof. Stevelly observed that so long ago as 1834, at the Edin- 
;h meeting, he read a paper in which he attempted to explain 

account for, on well-established principles, the four leading 
eorological phenomena, — cloud, rain, wind, and hail. He 
e reasons for rejecting the vesicular hypothesis as to the con- 
ition of cloud, chiefly because no causes were known to exist 
juate to the production of vesicles, and capillary attraction 
dd tend to prevent it ; and adopting the view of solid spheri- 
, he showed that mere diminution of size would be sufficient 
ccount for their suspension, as even globules of platina could 
io reduced in size and suspended in such a manner as to de- 
id at any given velocity, however small ; adding to this the 

that electrical atmospheres to the globules, by repelling the 
)n all sides from the spherule of water, would virtually enlarge 
bulk, without adding to the weight of the drop, and thus aid 

suspension. Next, as to the formation of cloud ; when a 
ion of cloud was once formed in air, loaded with vapor in the 
tic state, the instant efiect was a diminution of tension, and a 
of temperature in that spot ; air would then rush in on all 
s, but air loaded with vapor, rushing into a void will form 
;d ; more cloud would, therefore, be formed, and the causes 
n put into operation for the formation of more, and this, (as 
called it,) secondary formation of cloud, would go on with 
iter rapidity the more the air was loaded with vapor, and along 
itever course the air so loaded by the growing of the cloud 
dd advance ; in the mean time, the air rushing in to fill up the 
Lfxarative void, would establish, when the causes were strongly 
>peration, progressive whirls, such as those described by Mr. 
Ifield and Col. Reid, on the same principle that water while 
ig on along a course, if let out by a hole in the bottom, forms 

>i. xxxTiii, No. 1.— Oct.-Dec. 1839. 14 
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a whirlpool. The general correctness of this view was shown ! 
by the fact that Mr. Redfield's and Col. Reid's whirls were foond | 
to advance along the course of the gulf-stream, the warmth of j 
which tended to load the air above it with vapor ; and in thehfn>- 
ricane which did such damage to Charleston, the town was saYod 
from destruction by the fact that the most violent part of the 
storm followed the bend of the river : the shipping was neiriy 
destroyed. In this way was also to be accounted for, the perpkz- 
ing fact that the storm was propagated against the course of the 
wind, as is well known also in summer thunder storma These 
were the phenomena of dry storms. When much rain fell, the 
space above was left arid also by the descent of the water, while 
the air below was pushed out on all sides, thus very much modi- 
fying the current at the surface, increasing the force to leeward, i 
and diminishing it to windward, causing sometimes the fearfbl ! 
and sultry calm preceding the thunder storm ; the fall of tempe- 
rature above, in consequence of the expansion of the air rushing 
in to fill the void, often froze into hail the rain-drops as they 
passed through, the surface of the boles of which would be clear 
ice ; but, expanding as it formed the shell, the inner part would 
be opake and crystalline, because partly void. Mr. Espy, of Phil- 
adelphia, had a theory nearly the reverse of this : he conceived 
the heat given out by the vapor in passing to the state of cloud 
or rain, to be so abundant, as, by its rarefying influence to cause 
a rapidly ascending column or vortex, capable of producing most 
appalling effects ; and the only step doubtful in this theory was 
the first, — for before the vapor can pass to the state of water, it 
must be robbed of this very latent heat by an external cause ; but, 
grant this first step, and the rest of Mr. Espy's theory was almost 
a series of mathematical demonstrations. 

A valuable paper was then read^ " on certain results which he 
had recently arrived at, respecting the minimum thickness of the 
crust of the globe, which might be consistent with the observed 
phenomena of Precession and Nutation, assuming the earth to 
have been originally fluid," by Mr. W. Hopkins. 

Mr. Smythies then communicated a general method of solving 
dynamical problems relating to the motion of free bodies, by : 
means of diflerentiation and elimination of diflerentials without i 
any integration, by which the result is obtained in a finite number ; 
of algebraical terms, when the equations of condition determin- 
ing the motion are algebraically assigned. 

I 
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Prof. Powell presented a report on refractive indices, containing 
Le mean results of many series of observations for a considerable 
nge of substances. The author made a few preliminary obser- 
itions on the nature of the inquiry, especially with reference to 
»me points of dispute respecting the identification of certain rays 
* the spectrum, which had been discussed by Sir D. Brewster 
id himself. 

Mr. Nasmyth exhibited a Plate-glass pneumatic speculum, of 
is invention. The glass was three feet three inches in diameter, 
ad three sixteenths of an inch thick. It was placed on a con* 
xve cast-iron bed and fastened in with bees-wax, which rendered 
le apparatus air-tight. 

On a new case of interference of light, by Prof. Powell. The 
ithor observed that when a prism of one substance was opposed 
} another, slightly differing in dispersive power, (as plate glass 
id oil of sassafras,) so as to produce a partial achromatism, in 
\e colored edges, which appeared on either side of the white 
nage of a narrow line of light, when viewed through a small 
descope, there were formed dark bands ; about four or five being 
isible on each e^e, parallel to the line of hght. The ex|danar 
on is easy, when we consider that of the parallel pencil of each 
rimary ray which enters the eye, (in breadth equal to the aper- 
ire of the pupil,) the rays which have traversed greater thick- 
3sse3 of the first prism, traverse less thicknesses of the second ; 
id thus have their retardations so nearly compensated, as to be 
i a condition to interfere and produce the dark bands observed. 
I the same manner Prof. P. explained the analogous optical phe- 
)mena observed by Sir D. Brewster, and stated at previous meet- 
igs of the Association. 

Dr. Andrew Ure offered some account of his mode of measur- 
g, by means of photogenic paper, diffuse daylight compara- 
7e\y at any time and place. He also recounted a series of ex- 
(fiments which he had made to determine the fluency or viscid- 
f of different liquids at the same temperature, and of the same 
^uids at different temperatures. 

Mr. W. J. Frodsham exhibited and described his improved com- 
mnd pendulum. It is an ordinary pendulum, with a steel rod, 
rer which Mr. F. slips a zinc tube, which passes through a brass 
)b, and rests on the adjusting screw at the lower end of the rod, 
le bob being fastened at the centre by two connecting rods of 
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steel to the tube, at the point at which the expansion of the tube 
is the same as that of the rod ; so that, as the steel rod expands 
downwards, and is lengthened by heat, the zinc tube expands up- 
wards in the same degree ,* and therefore, if the lengths of the 
rod and the tube be rightly proportioned, the pendulum may be 
regarded as of invariable length. Some other additional appaiar 
tus is devised in order to the greater perfection of this pendulom, 
but the description is too long for this place. 

The Secretary read the report of the Committee, consisting 
of Sir J. Herschel, Mr. Whewell, Mr. Peacock, and Prof. Lloy^ 
appointed to represent to government the resolutions adopted by 
the Association in August, 1838, recommending that Magnetic Ob- 
servatories be established in various parts of the British dominions, 
and that a naval expedition be fitted out for the purpose of (te- 
termining, by observations, the magnetic direction and intensity, 
in high southern latitudes, between the meridians of New Hol- 
land and Cape Horn. It is well known that this application was 
eminently successful ; that the Antarctic Expedition sailed in 
the summer of 1839, and that efficient measures have been ta- 
ken to secure a magnificent system of magnetic observations. 

Prof Powell made a communication on certain points in the 
wave-theory as connected with Elliptic polarization. Its object 
was to set forth a general statement of some material conditions 
which involve in a common relation the theory of dispersion, of 
the wave surface and of elliptic polarization. 

Mr. E. Hodgkinson gave an account of experiments made by 
order of the Association on the temperature of the Earth in the 
deep mines of Lancashire and Cheshire. Satisfactory results 
appear not to have been yet fully attained, and the experiments 
are to be continued. 

Prof Forbes submitted a report of observations made by order 
of the Association on the temperature of the Earth at dijflferent 
depths near Edinburgh. These observations were commenced 
in February, 1837, and have been regularly continued since. 
The object was to ascertain the conducting power for heat, of 
different soils, and the measure of the sim's infiuence at different 
depths under similar external circumstances. At each station 
four thermometers were sunk to the depths of 3, 6, 12, and 24 
French feet respectively, the tubes of each being carried above 
the surface so as to be conveniently exposed side by side. The 
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lings were made every week, and corrected for the tempera- 
i of the stem and scale, and the results were projected in the 
n of curves. Among other valuable results, it is deduced 
n the observations of 1838, that the oscillations of annual 
iperature would be virtually extinguished at a depth of 49 
: in traf tufa, 62 feet in incoherent sand, or 91 feet in compact 
dstone. 

ilr. Snow Harris reported on the progress of the meteorological 
ervations made hy order of the Association ai Plymouth^ with 
barometer and thermometer. The following general results 
re mentioned. The mean height of the barometer at the Ply- 
uth dock-yard, 60 feet above sea level, at 60^ P. was from the 
(St results, 29.8967 in. It occurred in the mean hourly pro- 
ssion four times in the day, viz. at 2h. 20m. and 8h. 10m. 
M. ; and at 12h. 30m. and 6h. 15m. P. M., at which times the 
i^es crossed the mean pressure line. The hours of greatest 
ssure were 10 A. M. and 9 P. M.— of least pressure, 5 A. M. 
[ 3 P. M. With reference to the influence of the moon on the 
wneier^ Mr. H. had reduced about 4000 of the observationsi 
as to show the pressure for the time of the moon's southing, 
I for each hour before and after ; but . he could not discover 
r differences which could be supposed to arise from the moon's 
uence. 

3r. Andrew Ure described a new Calorimeter^ by which the 
Lt disengaged in combustion may be exactly measured, and he 
6, also, some introductory remarks on the nature of different 
Is. In these researches, which are still in progress, the first 
ermination sought is the proportion of volatile and fixed mat- 
afforded by any kind of fuel. This shows how far the coal 
a flaming or gas coal, and what quantity of coke it can pro- 
ze. The second point to be determined is the amount of sul- 
ir contained in the coals, a matter of great importance, as re- 
-ds their domestic use, their employment by the iron master 
1 the manufacturer of gas. Dr. lire's future researches are in- 
tded to embrace every variety of fuel, and the results will 
ibtless be highly important. 

Prof. Stevelly communicated his method of filling a barometer 
Ihout the aid of an air-pump ; and of obtaining an invariable 
el of the surface of the mercury in the cistern. He heated 
) mercury as hot as it could be used, and filled the tube in the 
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common mode, to within half an inch of the top ; then worked out, 
in the usual way, all air bubbles as perfectly as possible ; filled 
up the tube to the top and inverted it in a cup of hot meicuryi 
when it, of course, subsided in the upper part of the tube to the 
barometric height ; he then placed his finger on the mouth of the 
tube under the mercury in the cup, and lifted it out ; and still 
holding his finger tightly over the mouth of the tube, laid it flat 
on a table, when the mercury in the tube soon lay at the under 
side of the tube, leaving void the upper part along the length of 
the tube. On turning the table slowly round, still keeping the 
finger on its mouth, every particle of air was gathered up.- He 
then placed the tube upright, with its mouth upwards, and pla- 
cing a funnel of clean dry paper about the upper part, an assis- 
tant filled the funnel slowly with hot mercury, so as to cover the 
fingers. On slowly withdrawing the finger, the mercury went 
gently in, and displaced almost perfectly the atmospheric air 
which had gathered into the void space. By renewing the pro- 
cess which succeeded the previous washing of the air out of the 
tube, once or twice, a column of the utmost brilliancy was ob- 
tained. Dr. Robinson suggested the substitution of a piece of 
caoutchouc for the finger in this process, and it was found a de- 
cided advantage. The method of procuring an invariable su^ 
face in the cistern was equally simple. He proposed to divide 
the cistern into two compartments, by a diaphragm of sheet iroa 
or glass brought to a sharp edge at top. Into one of these com- 
partments the tube dips ,* in the other is placed a plunger of glass 
or cast iron, which can be raised or lowered by a slow screw 
movement. To prepare for observation, the plunger is first 
screwed down, by which it displaces the merciuy in one com- 
partment, and raises its surface in the other above the edge of 
the diaphragm ; on raising it slowly again, the mercury drains off 
to the level of the edge of the diaphragm ; thus at every obser- 
vation, reducing the surface to a fixed level. 

The following letter was communicated from Sir John Her- 
schel, containing a most interesting communication respecting the 
action of the dissevered rays of light in the solar spectrum. 

My Dear Sir, — ^May I take the liberty of requesting that you 
will mention to the Physical Section of the British Association a 
very remarkable property of the extreme red rays of the Prismatic 
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Spectrum, which I have been led to notice in the prosecution of 
my inquiries into the action of the spectrum on paper, rendered 
sensitive to the chemical rays by Mr. Talbot's process, or by 
others of my own devising. 

The property in question is this : — that the extreme red rajrs, 
(such, I mean, as are insulated from the rest of the spectrum by 
a dark blue glass colored by cobalt, and which are not seen in the 
spectrum unless the eye be defended by such a glass from the 
glare of the other colors,) not only have no tendency to darken 
the prepared paper, but actually exert a contrary influence, and 
preserve the whiteness of paper on which they are received, 
when exposed at the same time to the action of a dispersed light 
suf&cient of itself to produce a considerable impression. I have 
long suspected this to be the case, from phenomena observed in 
taking photographic copies of engravings ; but having at length 
obtained demcmstrative evidence of the fact, I think this may 
not be an improper opportunity to announce it 

When a slip of sensitive paper is exposed to a highly concen- 
trated spectrum, a |ncture of it is rapidly impressed on the paper, 
not merely in blacky but in colors, a fact which I ascertained 
nearly two months ago, and which observation of mine seems to 
have been alluded to (though in terms somewhat equivocal) by 
M. Arago, in his account of Daguerre's process. In order to un- 
derstand what follows, it will be necessary to describe the colors 
so depicted. The red is tolerably vivid, but is rather of a brick 
color than of a pure prismatic red ; and what is remarkable, its 
termination falls materially short of the visible termination of the 
spectrum. The green is of a sombre, metallic hue ; the blue 
still more so, and rapidly passing into blackness. The yellow is 
deficient The whole length of the chemical spectrum is not 
far short of double that of the luminous one, and at its more re- 
frangible end a slight ruddy or pinkish hue begins to appear. The 
place of the extreme red, however, is marked by no color, thus 
justifying so far the expression which M. Arago is reported to 
have used in speaking of my experiments, " Le rayon rouge est 
seul sans action." 

It is impossible in this climate to form a brilliant and condensed 
spectrum without a good deal of dispersed light in its confines ; 
and this light, if the exposure of the paper be [Mrolonged, acts, of 
course, on every part of its surface. The colored picture is formed. 
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therefore, on a ground not purely white, but rendered dusky over 
its whole extent, with one remarkable exception^ viz. in that qx>t 
where the extreme red rays fall, the whiteness of which is pre- 
served, and becomes gradually more and more strikingly apparent 
the longer the exposure and the greater the consequent general 
darkening of the paper. 

The above is not the only singular property possessed by the 
extreme red rays. Their action on paper already discolored by 
the other rays is still more curious and extraordinary. When 
the spectrum is received on paper already discolored dightly by 
the violet and blue rays only^ they produce, not a white^ but a red 
impression, which, however, I am disposed to regard as only the 
commencement of a process of discoloration, which would be 
complete if prolonged sufficiently. For I have found that if ior 
stead of using a prism, a strong sunshine is transmitted through 
a combination of glasses carefully prepared, so as to transmit ^ 
solutely no ray but that definite red at the extreme of refrangi- 
bility, a paper previously darkened by exposure under a green 
glass has its color heightened from a sombre neutral tint to a 
bright red ; and a specimen of paper rendered almost completely 
black by exposure to daylight, when exposed for some time under 
the same glass, assumed a rich purple hue, the rationale of which 
eflfect I am disposed to believe consists in a very slow and grad- 
ual destruction, or stripping off as it were, of layers of color de- 
posited or generated by the other rays, the action being quicker 
on the tints produced by the more refrangible rays in proportioa 
to their refrangibilities. 

It seems to me evident that a vast field is thus opened to fur- 
ther inquiries. A deoxydizing power has been attributed to the 
red rays of the spectrum, on the strength of the curious experi- 
ments of Wollaston on the discoloration of tincture of guaiacum, 
which ought to be repeated ; but in the sensitive papers, and still 
more in Daguerre's marvellous ioduretted silver, we have re-agents 
so delicate and manageable, that every thing may be expected 
from their application. J. F. W. Herschel. 

Slough, August 28, 1839. 

On the effects of lightning in three of Her Majesty^ s ships, by 
Mr. Snow Harris. Mr. H. showed from the facts which he had 
collected, that were the masts of ships made perfectly good coo- 
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luctors of electricity, and freely connected by efficient conduc- 
ors with the sea, the electrical agency would have an unlimited 
ind easy source of diffusion in all directions, and hence the ship 
BTould be safe from the moment the flash struck the mast head. 
Prom his inquiries it appeared that in 100 cases of ships in the 
British Navy struck by lightning, the number struck on the 
main-mast were to those struck on the fore-mast as 2 : 1 ; to those 
struck on the mizen-mast, as 10 : 1 ; to those struck on the bow- 
sprit, as 50 : 1. About one ship in six is set on fire in some part 
)f the hull, sails or rigging. In one half the cases some of the 
3rew were either killed or wounded. In the 100 cases alluded 
to, 62 seamen were killed, and about 114 wounded. These are 
sxclusive of one case of a frigate, in which nearly all the crew 
perished, and of 12 cases in which the numbers killed or wound- 
ed were set down in the accounts given as several or many. In 
these 100 cases, there were damaged or destroyed 93 lower 
masts, principally of line-of-battle ships and frigates, 83 top- 
masts, and 60 tof^llant-masts. 

A notice was read, from Dr. Robinson, on the determination 
of the arc of longitude between the observatories of Armagh and 
Dublin. In September, 1838, Mr. Dent, by means of twelve 
[chronometers, determined the longitude of Dublin to be +25m. 
21.08s., longitude of Armagh -f26m. 35.44s. Subsequently, by 
means of rocket-signals. Dr. R. found the difference between 
Armagh and Dublin to be Im. 14.258s. or .Is. less than the chro- 
tiometrical determination. 

The Longitude of New York City Hall was determined by 
Sir. E. J. Dent, by means of chronometers sent out by the 
British Q,ueen, in July, 1839, to be -f 4h. 56m. 3.55s. which va- 
ries less than 3s. from the previously received determination. 
[See this Journal, vol. xxxvii, p. 400.) 

Prof. Whewell made some remarks on Dr. WoUaston's argu- 
ment on the question of the infinite divisibility of matter, drawn 
from the finite extent of the atmosphere. Dr. W. imagined that 
if the extent of the earth's atmosphere be finite, air must consist 
>f indivisible atoms, since he assumed that the only way in 
wrhich we can conceive an upper surface of the atmosphere, is by 
supposing an upper stratum of atoms, the weight of which, 
icting downwards, is balanced by the repulsive force of the in- 
ferior strata acting upwards. Prof. W. contended that such a 

Vol. xxxTiii, JNo. 1.— Oct.-Dec. 1839. 15 
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mode of conception was arbitrary, and the argument fomided 
upon it, baseless ; for if we investigate the relation between the 
height of any point in the atmosphere, and the density of the air 
at that point, on the supposition that the com^nressing force is as 
the nth power of the density, we find that the density vanishes 
at a finite height whenever n is greater than unity. Therefore, 
though the atmosphere do not consist of indivisible particles, it 
will still have a finite surface. In fact, the finite surface of the 
atmosphere no more proves the atomic constitution of air, than 
the finite surface of water, in a vessel, proves the atomic constitur 
tion of water. 

Section B. Chemistry and Mineralogy, 

Prof. Graham, President of the Section, opened the meeting 
with some observations on the recent progress of chemistry, 
which, in his view, is advancing with unprecedented rapidity, 
both in its theory and its applications. The organic department 
is the most productive, and at present engrosses the attention of 
chemists. In this department he would allude to what seemed 
to him its two great features. 1. The happy generalization of 
Dumas, — the law of substitutions, which had been the clue to 90 
many discoveries. He first applied it to the action of chlorine 
upon organic compounds, finding that when chlorine acts upon 
those bodies, for every atom of hydrogen abstracted in the form 
of hydrochloric acid, an atom of chlorine is left in its place. The 
same doctrine has been successfully applied to the action of oxy- 
gen and other elements on the same bodies. Thus, in the oxi- 
dation of alcohol in the acetous fermentation, hydrogen is with- 
drawn in the form of water, by combining with oxygen, and at 
the same time the hydrogen is replaced by an exactly equivalent 
quantity of oxygen. The same law led M. Dumas to his naost 
recent discovery, that of chloro-acetic acid, — an acetic acid, in 
which chlorine is substituted for oxygen. One of the most in- 
teresting applications of this doctrine is that by M. RegnauU, in 
elucidating the history of the chlorides of carbon. For the orig- 
inal discovery of these compounds we are indebted to Mr. Fara- 
day. One of them which contains its two elements in the ratio 
of single equivalents has been named the protochloride of carbon. 
What is its real nature ? M. Regnault has traced it through va- 
rious compounds, all produced by the action of chlorine on ole- 
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t gas, by the abstraction of more and more hydrogen, and the 
stitution of a corresponding quantity of chlorine, till the whole 
: atoms of hydrogen of the olefiant gas axe replaced by chlo- 
u This view, which represents the protochloride of carbon as 
msting of four atoms of carbon and four of chlorine ; or ole- 
t gas with its hydrogen replaced by chlorine, is consistent 
h the observed density of its vapor. Olefiant gas, also, has 
four atoms of carbon belonging to alcohol from which it was 
aed, so that the protochloride of carbon has the carbon of 
»hol from which it was primarily derived, and thus preserves, 
r numerous mutations, the most distinct traces of its origin. 
The binary theory of the constitution of bodies^ advocated by 
big. This is the theoretical resolution of bodies, apparently 
most complex, into not more than two proximate constituents, 
of which, also, is generally a simple substance. There can 
lo doubt that compound radicals will be the basis of the clas- 
ation of organic compounds, and that thus the same sim- 
ity of arrangement will be introduced into organic compounds, 
low exists in the metallic combinations of inorganic chemistry. 
L communication was read from Prof. Hare, of Philadelphia, 
he preparation of barium^ strontium and calcium. By means 
he alternate action of two defiagrators, each of 100 pairs, 
taining more than 100 square inches of zinc surface, assisted 
refrigeration. Dr. H. has procured amalgams of these metals 
1 their chlorides, and by distillation in an iron crucible, in- 
led in an air-tight alembic of the same metal, has extricated 
a from their mercurial solvent. (For full details, see this 
mal, vol. xxxvii, p. 267.) 

Lr. Ck>athupe, of Bristol, described an improved method of 
luating glass tubes for eudiometrical purposes; and also ex- 
ted an apparatus for determining the amount of carbonic aoid 
de atmosphere. 

^he Baron Eugene Du Mesnil gave a description of a safety 
p invented by him in 1834 It consists of a body of flint- 
s, defended by a dozen of iron bars. The air is admitted by 
conical tubes, inserted at the bottom, which are capped with 
3-gauze, and enter by the side of the flame. The latter rises 
a chimney, which has a piece of metal placed in the form of 
Tch over its top ; the chimney being quite open. In conse- 
Qce of this construction, a strong current is constantly passing 
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up the chimney. When carburetted hydrogen passes in, the fact 
is discovered by numerous small explosions, and the whole glass 
work is thrown into vibrations which emit a loud and shrill souod, 
audible at a great distance. 

On a small Voltaic battery of ectra&rdinary energy by W. R. 
Grove, Esq. In a letter published in the Philos. Mag. Feb. 
1839, 1 stated, (said the author,) some reasons for hoping that by 
changes in the constituents of voltaic combinations of four ele- 
ments, we might greatly increase their energy. At that period I 
sought in vain for improvements, which a fair induction convin- 
ced me were attainable ; but being in the country, alt my experi- 
ments were with copper as a negative metal. I was constantly 
unable to use concentrated nitric acid as an electrolyte, and its 
importance never occurred to me until forced upon my notice by 
an experiment which I made at Paris for a different object This 
was an endeavor to prove the dissolution of gold in nitro-muriatic 
acid to be an electrical phenomenon ; or rather, that this (and, as 
I believe with Sir H. Davy, every other chemical phenomenon,) 
could be resolved into an electrical one by operating on masses 
instead of molecules. The experiment was this : the extremities 
of two strips of gold leaf were immersed, the one in nitric, the 
other in muriatic acid ; contact between the liquids being permit- 
ted, but mixture prevented, by an interposed porous diaphragm. 
In this case, the gold remained undissolved for an indefinite period, 
but the circuit being completed by metallic contact, either medi- 
ate or immediate, the strip of gold in the muriatic acid was in- 
stantly dissolved. Thus, it seems, that the affinity of gold for 
chlorine is not able alone to decompose muriatic acid ; but when 
it is aided by that of oxygen for hydrogen, the decomposition is 
effected. The phenomenon bears much analogy to ordinary 
cases of double decomposition. The two gold strips in the ex- 
periment being connected with a galvanometer, occasioned a 
considerable deflexion ; and it now occurred to me, coupling this 
experiment with my previous observations, that these same hquids, 
with the substitution of zinc and platinum for the gold leaf, would 
produce a combination of surpassing energy. My expectations 
were fully realized ; and on the loth of April, M. Becquerel pre- 
sented to the Institute a small battery of my construction, consist- 
ing of seven liqueur glasses, containing the bowls of common 
tobacco-pipes, the metals zinc and platinum, and the electrolytes 
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concentrated nitric and dilute muriatic acids. This little apparatus 
produced effects of decomposition equal to the most powerful bat- 
teries of the old construction. Dilute nitric acid diminishes the 
energy ; nitro-sulphuric acid acted as an electrolyte much as ni- 
tric acid ; it is an excellent conductor, yielding oxygen at the 
anode, and hydrogen at the cathode. Applying this to my bat- 
tery, I found it to succeed admirably, and hence a considerable 
diminution of expense on the side of the zinc ; and I also found 
salt and water nearly equal to dilute muriatic acid. By using 
flattened parallelopiped-shaped vessels, the concentrated acid is 
much economized and the metals approximated. ^ ^ The ration- 
ale of the action of this combination, according to the chemical 
theory of galvanism, appears to be this. In the common zinc 
and copper combination, the resulting power is as the affinity of 
the anion of the electrolyte for zinc, minus its affinity for copper ; 
in the common constant battery it is as the affinity of the anion for 
zinc, plus that of oxygen for hydrogen, minus that of hydrogen 
for copper. In the combination in question, the resulting power 
is as the affinity of the anion for zinc, plus that of oxygen for 
hydrogen, minus that of oxygen for azote. Nitric acid being 
much more readily decomposed than sulphate of copper, resistance 
is lessened and the power increased ; and no hydrogen being evol- 
ved from the negative metal, there is no precipitation upon it, and 
consequently no counter-action. I need scarcely add a word as 
to the importance of improvements of this description in the vol- 
taic battery. This valuable instrument of chemical research is 
thus made portable, and by increased power in diminished space, 
its adaptation to mechanical, especially to locomotive purposes, 
becomes more feasible. 

Prof. Graham remarked on the t/ieory of the Voltaic Circle. He 
first explained the received views of the propagation of electrical 
induction through the fluid and solid elements of the voltaic cir- 
cle, by the formation of chains of polar molecules, each of which 
has a positive and a negative side, and in which no circulation 
of the electricities is supposed, but merely their displacement 
and separation from each other in the polar molecule. These 
electricities in the polar molecule of hydrochloric acid, for in- 
stance, are displaced, when the acid acts as an exciting fluid, and 
the positive electricity located in the chlorine atom, and the nega- 
tive electricity in the hydrogen atom. These electricities are at 
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the same time, made the depositories of the chemical affinities 
of the chlorine and hydrogen respectively. Mr. G. proposed to 
modify this theory so far as to abandon the idea of electricities 
being actually possessed by these bodies, and to refer the phe- 
nomena at once to the proper chemical affinities of these bodies. 
He assigned similarly polar molecules to the exciting fluid and 
metals ; and taking hydrochloric acid as a type of exciting fluids, 
he gave to each molecule a pole, having an affinity resembling 
that of chlorine, or chlorous affinity,— of negative electricity ; and 
another pole, having an affinity resembling that of zinc and hy- 
drogen, or zincous affinity, instead of positive electricity. He 
pursued the subject to a considerable length, illustrating his views 
by means of diagrams. 

Dr. George Wilson gave an experimental demonstration of the 
certain existence of haloid salts in solution. All previous attempts 
to decide the question whether haloid salts do or do not decom- 
pose water, when dissolved in it, have afibrded no certain results. 
The object of this paper is to show, that although the inquiry 
had long been abandoned as hopeless, a demonstration can be 
given of the persistent haloid condition of the dissolved haloid 
salts of the electro-negative metals. This the author appears to 
have satisfactorily demonstrated. It is mentioned as an inciden- 
tal conclusion from the experiments recorded, that they aflbrd a 
direct proof of the quasi-metallic character of hydrogen, so much 
insisted on by the advocates of the binary theory of salts ; and 
that they supplied more direct evidence than any previous trials 
regarding this, since they not only demonstrate hydrogen to have 
the power of displacing many metals, but at the same time assign 
to it, as its proper place in its metallic character, a position inter- 
mediate between the electro-positive and electro-negative metals. 

A paper was offered by Dr. S. Brown on the Crystallization of 
Carburets; having for its object to lay down a new form of the 
maxim of crystallization, viz. that when particles of a solid body 
are slowly evolved from the decomposition of a substance of 
which it, or its elements, are chemical constituents, they cohere 
in crystal, and that independently both of the fusion (or solution) 
of the body crystallized, and of the presence of any fluid medium 
of molecular action whatsoever. Dr. B. had obtained small crys- 
tals, colorless and intensely hard, of the carburets of iron, copper, 
zinc, lead, &c. 



British Association for the Advancement of Science. 119 

'. Clark read a paper on the Umtts within which the equivalent 
his of elementary bodies have been ascertained. As the re- 
>f various researches, Dr. C. stated the following equivalents : 

1, Least, 1292.65 Greatest, 1293.89 Mean, 1293.27 

hur, " 199.46 " 200.77 " 200.09 

e, " 176.42 " 177.20 " 176.31 

on, " 76.28 " 76.92 " 76.60 

r. R. D. Thomson read an essay on the proofs of the existence 
ee muriatic acid in the stomach during digestion. He offered 
»us reasons for doubting the certainty of the conclusion that 
iatic acid thus exists, but that as the experiments which he 
instituted in regard to the subject were not completed, he 
ght them forward at this time chiefly to show the necessity 
irther investigation. 

r. Benson presented a paper on the theory of the formation of 
lie Lead. He stated that white lead made from litharge, 
oxide of lead,) was rejected by painters. It is found that 
ired in this way it is crystalline and partly transparent, 
reas the ordinary white lead is amorphous and opake. It is 
d that in order to obtain the amorphous carbonate (or white 
) from litharge the latter must be supplied with a very minute 
on of acetic acid. ^ 

x>f. Schonbein of Basle proposed a new theory of the galvanu- 
yn of metals. The discovery of the chemical power of the 
lie pile, made at the beginning of the present century by 
iSh philosophers, drew the attention of the scientific world to 
relations between chemical and electrical phenomena. In- 
[, only a few years after this important fact had been ascer- 
jd, Davy and Berzelius did not hesitate to assert the theory, 
3 generally adopted, — viz. that chemical and electrical forces 
essentially the same. Prof. S. enumerates the results of sev- 
recent experiments which he considers as invalidating this 
ry. Prom these results he infers — 1st. That neither common 
voltaic electricity is capable of changing the chemical bear- 
of any body, and that the principles of the electro-chemical 
ry, as laid down by Davy and Berzelius, are fallacious. 2d. 
! change which certain metallic bodies, when placed under 
influence of a current, seem to undergo with regard to their 
nical relations, is due to the production of some substance or 
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other, and its deposition upon those bodies by the agency of a 
current of electricity. 3d. The condition, sine qua nan^ for effi- 
caciously protecting readily-oxidizable metals against the acdon 
of free oxygen dissolved in fluids, is to arrange a closed voltaic 
circle, which is made up on one side, of the metal to be protected, 
and another metallic body more readily oxidizable than the fo^ 
mer, and on the other side, of an electrolyte containing hydrogen, 
as water. 

Prof. She'pard, of the Medical College of the State of South 
Carolina, gave an account of the analysis of a m^eorite, in which 
he had detected chlorine and silicon. 

O71 the composition of Idocrase, by Mr. T. Richardson. Mr. 
R. remarked that many of the formulae of minerals are very 
incorrect representations of their constitution. Idocrase in this 
respect is greatly confused, and with the view of endeavoring to 
remove the discrepancies, Mr. R. made with great care the fol- 
lowing analysis of specimens from the cabinet of Mr. Hutton. 

No. 1 is Idocrase from Egg, in Norway. 2. Idocrase from 
Slatoush in Siberia. 3. Idocrase from Piedmont. 4 Yesuvian 
from Monte Somma. 5. Egerane from Eger, in Bohemia. 





1. 


2. 


3. 


4. 


5. 


Silica, 


38.75 


37.45 


39.25 


37.90 


38.40 


Alumina, 


17.35 


18.85 


17.30 


18.10 


18.15 


Protox. Iron, 


8.10 


7.75 


7.62 


4.89 


7.40 


Protox. Manganese, 


n 


trace 


3.50 


a 


trace 


Lime, 


33.60 


35.25 


32.25 


34.69 


33.09 


Magnesia, 


1.50 


1.36 


.47 


3.23 


3.02 



99.30 100.35 100.30 98.86 100.06 

From these results it appears that Idocrase may be represented 
by the formula, 7(FO, MO, CaO, MgO)3 SiOg+SAJ^ O3 SiO,. 

Dr. Ure gave a summary of his experiments on fcnnentation^ 
from which among other results it is found that without the ad- 
dition of yeast, much alcohol is generated in grain worts at an 
early jKjriod of the process of malting. 

Prof. Reich communicated his researches on the electrical air- 
rctUs in metalliferous veiris made in the mine Himmelsfurst, near 
Frcyberg. Phenomena of this sort were first made known by 
Mr. Fox, and have been since confirmed by the observations of 
Others. Reich considers their cause to be the hydro-electric ac- 
tion of the metallic components of the vein. 
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ifr. Exiey presented a paper on the relations of atoms in or- 
nie compounds^ comprising many very ingenious views and 
dilations, which cannot be well condensed. 
>. Charles SchafhaeutI, of Munich, communicated the results 
his inquiries into the relative combinations of the constituents 
tist iron, steel and malleable iron. Among other things, he 
wed that the purest carbon contained and retained hydrogen, 
[ sometimes azote, even at the highest temperatures. Pure 
I cannot be welded ; the welding power of iron depends on 
alloy with the carburet of silicon. Steel as it comes out of 
converting furnace or the crucible, is nothing more or less 
n white cast iron, of which Indian steel, called wootz, is 
fairest specimen. Analyses were given of two specimens of 
t iron and one of steel. It appears that the peculiarities of 
edish liron, depend in a great degree, on the presence of arse- 
; and those of Russia iron on the presence of phosphorus. 

Section C. Geology and Geography. 

)r. Buckland, the President of the Section, submitted a re- 
imendation from a Society in Bradford, that the attention of 
nbers of Museums in provincial towns should be directed 
"tdy, if not solely, to the collection of specimens from their 
1 immediate vicinities. 

)r. B. laid before the meeting the last number of M. Agassiz's 
:k on Fossil Fishes, and spoke of the merits of that gentle- 
3, who had sacrificed very flattering prospects in mercantile 
to a love of science ; being content to live almost in poverty, 
oting his slender means to the furtherance of his undertaking. 
Agassiz had received pecuniary assistance from the Associa- 
I ; and to that body as well as to the English subscribers to 
work, he was most grateful, for without such aid he must 
e abandoned the undertaking, so valuable to the scientific 
Id, and especially to geology. Dr. B. stated the importance 
bssil fishes to the geologist, their scales being preserved when 
r skeletons are destroyed ; and made some observations on the 
ptation of the covering of animals to the medium in which 
f live. He adduced the minute scales of the eel, covered 
r with mucus, to protect it from the mud, — this mucus pre- 
ting the scales from being grated or injured. 

A. xxxviii, No. 1. — Oct.-Dec. 1839. 16 
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Mr Lyell read a paper on the Tubular cavities filled with gravd 
and sand in the Chalk near Ncxwich. The chalk near Norwich 
is covered with gravel, sand and loam, of variable thickneaB, 
much stained with iron, occasional masses of ferruginous sand- 
stone being interstratified, in which are casts of the shells of the 
Norwich crag. The shelly crag itself forms here and there part 
of the same deposit. The outline of the chalk, at its junctioa 
with the incumbent gravel, is very irregular. In some places, 
tubular hollows, having the form of inverted cones, and filled 
with gravel and sand, are prolonged downwards to variousd epths 
into the chalk. These cavities vary in width from a few inches 
to 8 yards and upwards, and in depth from a few feet to more 
than 60 yards. Some are tortuous, but most of those at Eaton, 
two miles west of Norwich, are perpendicular. The materials 
filling the pipes agree precisely with those covering the chalk, 
with the exception that in the pipes they are unstratified. The 
pebbles in the gravel consist of rounded flint and quartz ; but no 
shells or pieces of chalk, or any calcareous substance, occur in 
the pipes. In general, coarse sand and pebbles occupy the ceor 
tral parts of each pipe, while the bottom and sides are Uned with 
a fine ferruginous clay, which however is permeable by water. 
This clay contains no calcareous matter. The chalk, for the 
distance of several inches, or even sometimes four or five feet 
from its junction with the sand pipe, is in a moist and softened 
slate, and contains a slight mixture of fine sand and clay, by 
which it is somewhat discolored. The chalk, at points more 
remote from the tubes, is white, pure, and perfectly soluble in 
acids. The pipes, which do not exceed a foot and a half in di- 
ameter, are often crossed by horizontal layers of flint nodules, 
which have remained in situ, while their chalky matrix has been 
removed. From this circumstance, the author infers that the 
pipes were due to the corroding action of water containing acid, 
which could not dissolve flint. But it is clear that the tubes 
were not first excavated to their present width and depth, and 
then filled subsequently and at once with gravel, for in that 
case the siliceous nodules would have been found in a heap at 
the bottom of each large cavity, having been derived from all 
the intersected layers of flint. This never happens, the larger 
flints being invariably dispersed irregularly through the gravel 
and sand which fills the tubes. Mr. L. therefore infened that 
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the excavation and filling of the pipe proceeded contemporane- 
yusly and gradually, and that the flint nodules, when removed 
lom their chalky matrix, subsided so as to rest upon sand and 
^vel which had previously sunk. As proving that the contents 
)f the sand pipes came into their present position by slowly sub- 
dding, the author mentioned the fact of strata of gravel elsewhere 
lorizontally bending downwards into the mouth of a pipe, so as 
X) become for a fihort space quite vertical within the pipe. He 
;hought that the tubes, or at least some of the larger and deeper 
)nes, were caused by springs impregnated with carbonic acid, 
(vhich rose upwards through the chalk. But, afterwards, when 
liese springs ceased, the descent of rain water, percolating the 
gravel, carried fine particles of sand and clay downwards, and 
leposited them at the bottom and sides of the tube, at all those 
points where the water was absorbed by the sunounding chalk. 
Some of the finer particles being carried into the chalk itself, 
^used the impurity and discoloration of that rock near the pipes. 
tf r. De la Beche mentioned that similar appearances are observed 
n other formations, as in green sand near Charmouth. Dr. Buck- 
and agreed with BIr. Lyell as to the origin of the clay which 
ines these fissures. The gravel which covers the chalk he con- 
ceives to have been accumulated under salt water; and after the 
elevation of the strata, so as to become dry land, the clay lining 
was formed by the downward filtration of atmospheric water, 
carrying with it the material in solution. He did not agree with 
BIr. L. in considering these sand pipes as chimneys for the car- 
bonic acid, as he saw no reason why the acid should come up in 
one place more than another, and a place serving as a chimney, 
should bear the marks of corrosion. Dr. B. concluded by in- 
stancing the example of fishes killed by carbonic acid, mentioned 
by Dr. Daubeny. In these, the death of the fish was very sud- 
den, none living above five minutes. In volcanic districts the 
carbonic acid generated must have had a similar effect, and many 
specimens of fossil fish show the animals to have died suddenly, 
firom the perfection of their preservation. He also insisted upon 
the importance of impressions of foot-marks, of atmospheric and 
of watery action on the surfaces of rocks, and stated that the 
most interesting point now in geology is the examination of those 
surfaces as they were exposed in different ages. 
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Mr. De la Beche called the attention of the meeting to the 
geological map of Cornwall and Devon, which he had made for 
the Ordnance Sarvey ; it was aniversally admitted to be a most 
beautiful specimen of scientific topography. — Mr. J. EL Bfarshall 
exhibited a section across the Silurian rocks in We^morhmd, 
firom Shap Granite to Castert^m Fell. — Rey. D. Williams read a 
paper on the rocks of South Devon and Cornwall, which was 
followed by a communication from Mr. Austen on the fossil re- 
mains of the limestones and slates of South Devon. 

Mr. Lyell announced the discotenfj in a crag pit at Newboum, 
in Suffolk, of the teeth of several species of mammalia. The 
first of these fossils was determined by Mr. Owen, to be the pos- 
terior grinder of the lower jaw of the leopard. Mr. Wood, on 
receiving this intelligence, examined carefully a large collection 
of teeth from Newboum, and they were found to belong chiefly 
to fishes of the genus Lamna; but among them was one which 
Mr. Owen has pronounced to be the molar tooth of a bear, and 
others which belong to a small ruminant. These fossils are all 
more or less broken, and there is no doubt they were found in 
the large pit at Newboum, in which the teeth of fishes are abund- 
ant, in red crag. But, Mr. Lyell remarked, that there ^ure many 
vertical fissures extending downwards to the depth of 30 feet and 
more, through the red crag at Newboum ; these fissures being 
filled with the detritus of shelly red crag. It is possible therefore, 
that the mammalian teeth may have been derived from the con- 
tents of these fissures, and may consequently belong to a qualified 
epoch, posterior to that of the red crag. Mr. L. however, inclines 
to the opinion that the teeth of the mammalia and fishes will 
prove of the same age ; because, although the shells of the red 
crag are almost exclusively marine, yet Mr. Wood has discovered 
at places distant only a few miles from Newbourn, a fresh-water 
Amiator, the Plartorbis marginatus, and two individuals of a 
land shell, Auricula migosotis^ imbedded in the marine crag. 
The same river, therefore, that conveyed these shells to the sea, 
may also have carried down the remains of land quadrupeds. 
Mr. L. then mentioned the discovery of the teeth of an opossum 
in the London clay at Kyson, near Woodbridge. This fossil 
was obtained, together with the teeth of fish, from the upper part 
of a bed of sand about ten feet thick, which is covered by a mass 
of liOndon clay about 17 feet thick. The clay is again covered. 
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I short distance from Eyson by the red crag. Mr. Owen, on 
ing this tooth, was clear that it could not belong to any of the 
idedly carnivorous or herbivorous animals, but rather to some 
I of the mixed feeders, and having compared it with the teeth 
he various tribes of quadrupeds included in that division, from 

shrews to the monkeys, he found it to differ essentially from 
of them, and he finally decided that it was marsupial, and one 
the molars of a Didelphis allied to the Virginia opossum. Mr. 
immediately requested Mr. Wood and Mr. Colchester to renew 
ir search in the same sand at Kyson, and they soon found a 
r and tooth, which Mr. Owen refers to a quadrumanous animal 
the genus Macacos. The sand containing these remains is 
srable to the London clay ; and this is the first instance of the 
dl remmns of quadrumana having been found in a deposit of 

Eocene period. Cuvier had previously described a Didelphis 
n the Eocene fresh- water gypsum of the Paris basin. Mr. 
ell remarked, that the occurrence of an Ek>cene Macacus proved 
t the class most nearly approaching to man in its organization, 
s not limited, as some had supposed, to an era immediately 
ecedent to the creation of the human race. He also adverted 
the great caution to be observed, when we reason from nega- 
8 evidence in geology, as we do, where we infer the non-ex- 
mce of certain classes of beings, at remote periods, from the 
re fact of their fossil remains not having yet been found in 
nent strata. 

VIr. Bowman exhibited specimens of fossil fishes from Man- 
»ter, and submitted a communication upon them, from Mr. 
mey. Scales and teeth of the sauroid fish, Megalicththys. are 
nd in the low coal shales above the millstone grit in the Man- 
*siet coal field, and as far up as the fresh- water limestones of 
Iwick. Remains of DiplodiiSj Ctenoptychus, Holoptychus, 
I Pakeoniscus are found in greater abundance, though not so 
finsively disseminated. Some are found in a rock composed 
the shells of a Cypris and a species of Microconchus, indica- 
g a tranquil deposit of the bed as in a lagoon of a tropical 
nate. Some specimens are foimd quite close to the coal, but 
le have as yet been observed in it. The state of preservation 
i the position in which the fishes occur, lead to the conclusion, 
Lt they have been suddenly destroyed by water highly chained 
th decayed vegetable matter. 
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Mr. Strickland mentioned the discovery of an Ichthyosaiurus, 
at Strensham near Tewkesbury, by Mr. Marrett, and also exhib- 
ited a fossil fish with cycloidal scales from the lias, a fact not 
agreeing with the hypothesis of Agassiz. 

Dr. Wilde made a communication on ancient Tyre^ and gave 
many interesting statements concenung the celebrated Tyiian 
dye. 

Mr. Bowman read a paper on some skeletons of fossil vegetables^ 
found by Mr. Binney, in the shape of a white impalpable powder, 
under a peat-bog near Gainsborough, occupying a stratum four to 
six inches in thickness, and covering an area of several acres. It 
appeared to be pure silica. On examination with high magnifiers, 
the powder was found to consist of a mass of transparent squares 
and parallelograms of different relative proportions, whose edges 
were perfectly sharp and smooth, and often traced with delicate 
parallel lines. On comparing these with the forms of some ex- 
isting ConfervsB, Mr. B. found the resemblance so strong, that he 
had no doubt they were the fragments of parasitical plants of that 
order, either identical with, or nearly allied to, the tribe Diato- 
macecB which grow abundantly on the other Algae. 

Mr. Murchison exhibited a geological map of Europe, colored 
by Von Dechen, and the first part of a work on Petrifactions, col- 
lected by Humboldt in South America. The latter work has led 
to some important conclusions ; — no oolitic or Jurassic strata seem 
to exist in South America (or perhaps even in North America ;) 
but there is a large development of the tertiary series, and a still 
larger of cretaceous, in the southern continent. Specimens of 
Silurian fossils had been brought to the present meeting of the 
Association, collected in North America, by Prof. C. U. Shepard 
of New Haven, Ct. 

Mr. Murchison called the attention of the meeting to a section 
of a part of Germany which he had lately visited. Mr. Murchi- 
son stated, that having with Prof. Sedgwick, examined the older 
rocks of Western Germany and Belgium, it is their intention to lay 
before the Geological Society of London, a memoir, illustrated by 
fossils, on the classification of those ancient deposits, a succession 
of the Carboniferous, Devonian and Silurian systems. His pres- 
ent communication bore only on one point of this analysis, oflfe^ 
ing to prove the geological position of the anthracite or culm- 
bearing strata of Devonshire and Cornwall. 
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hr. Buckland announced that the Fossil Flora of Cheat 
tain was about to be continued by Messrs. Hutton and Hens- 
. — ^Dr. Lloyd mentioned the recent discovery of Saurian re- 
us iu Warwickshire. — ^Dr. Ward exhibited specimens and 
vings illustrative of impressions of the feet of animals on the 
ensill sandstone, near Shrewsbury. Greensill hill consists of 
3ep escarpment of new red sandstone, and contains four strata 
have been described by Mr. Murchison, and in the second of 
ch the impressions were found. This stratum when exposed 
^e atmosphere, always splits so as to exhibit ripple marks, and 
hese marks the impressions of feet have been observed, as well 
larks of drops of rain. The latter are often in an oblique direc- 
, as if having fallen in a gale of wind, the direction of which 
las pointed out. The foot-marks differ from those of the 
nrotherium, in having only three toes, armed with long nails, 
cted forwards, and not spread out. Nothing resembling the 
of the foot has been observed, except in a few, which have 
16 resemblance to the impression of the foot of a dog. 
Ir. Knipe read a communication on a trap dyke in Cumberland, 
length is 22 miles and its width from 20 to 30 yards. Its 
rse coincides with that of the great Cleveland Dyke, and it is 
improbable that they may be connected ; if so, a basaltic dyke, 
I miles long, crosses our island from the Solway Firth to the 
man Ocean. 

fr. Darwin announced that a work on fossil teeth by Prof, 
en, will shortly be pubUshed. 

L communication on Peat-bogs, by Dr. O. H. Adams, was 
L The author had examined microscopically many speci- 
3s of peat, and had found them to consist of bundles of little 
sules, somewhat like bunches of raisins, attached to the radi- 
{ of the plants growing on the surface of the bogs. — ^Mr. J. R 
tes read a paper on the Changes and improvements in the 
xmchure of the Mersey. — ^A paper was received from Mr. R. 
Tier on the use of millstone grit in the manufacture of white 
Ihenrware. Millstone grit has been used in Staffordshire for 
ie or four years, being ground instead of flint, which is more 
ensive, as it must be calcined before grinding. The ware 
s produced is as white, compact and durable, as that made by 
former process. 
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Section D. Zoology and Botany. 

A paper by Mr. Lankester was read, on the formation of woody 
Tissue. The tissues of plants, are for the sake of convenience, 
divided intone ; but the origin of all these may be traced to the 
simple cell. How they are formed from the simple cell, is an unde- 
cided question, especially with regard to woody tissue. Du Petit 
Thouors supposes, that woody fibre is formed by the buds and 
leaves, and sent down by them between the bark and wood of the 
tree ; whilst other writers suppose that it is formed from the bark 
or wood. The conclusions of the author, from all the known facts 
on the formation of woody tissue are : — 1. That the requisites for 
the formation of wood, are a living tissue developing elongated 
fibres, a tissue forming and depositing secreted matter, and expo- 
sure to the influence of external stimuli. 2. That the secreted 
matters are more easily brought under the influence of external 
stimuli in the younger tissues ; hence the importance of leaves. 
3. That neither bark nor leaves are essential to the formation of 
woody tissue. 

Notice of Zoological Researches in Orkney and Shetland in 
June, 1839, by Edward Forbes and John Goodsir. Their atten- 
tion was directed almost wholly to invertebrate animals. Of 
Mollusca, they found four new species of Eolida, a new Vein- 
tina^ and three apparently new species of Ascidia. Of the Anr' 
nelida, they took great numbers ; among others, the beautiful 
Planaria atomata of Muller, not before recorded as British. As 
to the Badiaia, they were equally successful. The genus Hoh- 
thuria holds its British court in Shetland, and the king of them 
is an enormous species, which the authors name H. grandis. 
Five other new species of this genus were found, and also a new 
species of Ophiocoma^ of Diancea, of Oceanea^ of Alcynoe, and 
a minute animal, the type of a new genus among the Acalepfut, 
The most beautiful contribution to the British Fauna, from the 
Orkneys, is a zoophyte of the family TtibulariadcB, new both as 
a species and genus, and the largest known form of its tribe. It 
is about four inches long, and its stem half an inch in diameter. 
It belongs between Tiibularia and Coryne^ on the relations of 
which genera its discovery throws much light, as well as on the 
polypes in general. The authors propose to consecrate the genus 
to that great British zoophytist, Ellis, calling it EUisia, and giv- 
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ig the species the appropriate name of Fhs marisy as it may 
ell be regarded, from its extreme grace and beauty, as the flower 
r the British seas. 

Mr. Goodsir read a paper on the follicular stage of dentition in 
\e RuminantSy with some renutrks on that process in the other 
tiers of Mammalia. He stated, that since the former meeting, 
s had detected the follicular stage of dentition in the pig, rabbit, 
>w and sheep. He had verified the fact, that all the permanent 
etb, except the first molar which does not succeed a milk tooth, 
« developed from the internal surface of cavities of reserve, and 
\ai the depending folds of the sacs of composite teeth are formed 
f the lips of the follicles advancing inwards, after closure of the 
tter. He then described the progress of development of the 
lips and sacs of the teeth in the cow and sheep, from their first 
>pearance, as minute as possible, on the full surface of the mem- 
sne of the mouth, or on the internal surface of the cavities of 
serve, till they have acquired their ultimate configuration. At 
I early period of the embryonic life of these animals, they pos- 
38 the germs of canine and superior incisive teeth ; the former 
cisting as developed organs in two or three genera only of rumi- 
mts ; the latter being found in the aberrant family of the cam- 
s. These germs have the form of slight dimples in the primi- 
7e groove, and after the closure of the latter, they remain for a 
lort time opake nodules imbedded in the gum, in the course of 
le line of adhesion. 

Mr. Wilde communicated his mode of preparing fish for cab- 
lel specimens^ and also read a paper on some new species of 
ntozoa, discovered by Dr. Bellingham. 

Messrs. Edward Forbes and John Groodsir made a communica- 
m. Oft the CiUograda of the British seas. The Giliograda of 
le British seas belong to three genera, viz. Gydippe (Esch- 
holtz,) Alcynoe (Rang,) and Beroe (Liimaeus.) Of the first 
mus, there are four species in these seas : of the second and third, 
ire each. 

Mr. G. Webb Hall made a communication on the acceleration 
'the growth of Wheat. He called the attention of the members 
certain facts connected with the acceleration of the growth of 
heat, and a consequent diminution of the time of its occupying 
e ground. The ordinary period of the growth of wheat is from 
e middle of October to the middle of August. Close observa- 
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tion under different circumstances, and a peculiar selection of seed 
and soil, have reduced the period of this plant to five monthi 
A quick crop might be produced by pressing and compacting the 
soil, and in light soils, well manured, a quicker growth is ensured. 
One great means of obtaining early crops is the use of seed pro- 
duced by plants that were themselves of early growth. 

Mr. Felkin exhibited the results of an experiment in the growth 
of silk at Nottingham. The circumstances of the case had been 
unpropitious, but the result was successful. Land and labor being 
high in England, it is improbable that she can in silk cultore 
compete with other countries, but in her colonies, and in the vast 
regions of Hindoostan, she has the means of raising immense 
quantities at a low rate. He imagined that the whole world 
might be supplied from India with raw silk, at half its [resent 
cost. 

Mr. George T. Fox communicated some observations on whales, 
in connexion with an account of the remains of a whale recently 
found at Durham. In recently clearing out the rubbish from 
the basement story of the old tower of Durham Castle, the work- 
men were surprised to find several lai^e bones ) and as they ad- 
vanced these accumulated, until twenty vertebrce, and about as 
many ribs were taken out, and also two large jaw bones. Mr. F. 
on examination, determined that the bones belonged to a sperma- 
ceti whale. The discovery excited much interest in the town, 
and while the subject was in agitation. Rev. Jas. Raine discov- 
ered a curious letter from Jo. Duresme to Mr. Stapylton, dated 
London, June 20, 1661, which at once accounted for the discov- 
ery of these animal remains. The letter clearly shows that the 
bones belonged to an animal cast on shore on the coast of Dur- 
ham at Earington, in 1661 ; and it is therefore the oldest whale 
of the kind recorded to have been found on the British coast. 
The bones have been collected and set up in the Museum of 
Durham University. 

Dr. Prichard read a paper on the extinction of the hitman races. 
He expressed his regret that so little attention was given to Eth- 
nography, or the natural history of the human race, while the 
opportunities for observation are every day passing away ; and 
concluded by an appeal in favor of the Aborigines Protection So- 
ciety. The paper gave rise to a long and desultory conversation. 
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Next was read a Report on the distribution of the Pulmonife- 
us MoUusca in Britain ^ and the causes influencing it; drawn 
) at the request of the Association, by Mr. E. Forbes. The 
ject of this inquiry was to ascertain the geographical and geo- 
^cal distribution of pulmoniferous moUusca in the British ides, 
he subject was considered under three heads ; firsts a view of 
e various influences which aflect their distribution ; secondy a 
stalled view of the distribution of the indigenous species in the 
irious provinces of Britain ; and third, the relations of that di- 
sion of the native Fauna to the Fauna of Europe, and the dis- 
ibution generally of the more remarkable species. 
Mr. J. E. Bowman exhibited specimens of a species of Dod- 
jr, Cuscuta epilinum, first found in Britain two years ago, by 
mself ; and again in a new locality within the present month, 
e believes it is found exclusively on flax, and has been mista- 
m for C. Europea, from which however it is quite distinct. 
A paper was read on the cultivation of the Cotton ofcommercey 
f Major General Briggs. The objects proposed in the paper, 
e, 1. To excite inquiry on the various species of cotton plant 
lat produce the cotton of commerce. 2. To ascertain the na« 
ire of the soils adapted to each. 3. To prove the practicability 
* cultivating the plant in India, for the supply of the British 
larket to any extent. Of the species that produce the various 
)ttons of commerce^ we have at present very little accurate 
dowledge, and this has arisen from the alterations undergone by 
le plant in the process of cultivation. But there can be no 
>ubt that the plants which produce cotton in America, Asia and 
frica are of decidedly difierent species. The plant that produ- 
5s the Brazil cotton, probably the Gossypium hirsutum, grows 
5 or 20 feet high, is perennial, and produces cotton with a long 
id strong staple, and moderately fine and silky. The plant 
)mmon to the West Indies, (said to have been imported from 
uiana,) is triennial, bearing abundantly a fine silky long staple, 
id is the G. Barbadense of botanists. This also is the plant 
hich produces the Sea-island cotton. When this plant was 
urried from the coast into the interior of Georgia and Carolina, 
le seed changed from a black to a green color, and the staple 
^came shorter, coarser and more woolly. This plant was after- 
ards introduced into Egypt, and is the same that produces the 
Durbon cotton, cultivated by the French on that island. Mr. 
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Spalding records several varieties, attention to which is of the 
greatest importance to the cultivation, since they vary in the 
character of their staple, in the shape and size of their pods, in 
the hue of the cotton, and in the duration of the plant. The 
common indigenous plant of India is the O. herbaceutn of bota- 
nists, and differs in appearance from the cottons of the Western 
world ; besides which there is the O. retigiosum^ producing the 
brown cotton extensively grown in China. The former plant is 
usually cultivated as an annual, but has been successfully treated 
and grown as a perennial, by the process of pruning down when 
the cotton is gathered. The produce of this plant is not inferior 
in fineness, and is superior in point of richness of color, to the 
best cottons of America. The staple is however short,^ and by 
the great neglect hitherto evinced in picking the produce at the 
proper time, and carelessness in allowing particles of dried leaves 
or the calyx of the flower to adhere to the wool, it brings a lower 
price, and is considered an inferior article in the English market, 
to the New Orleans and Georgian of America, though really sa- 
perior in quality and durability. There is another kind of cotton 
produced from a species in Africa, which Dr. Royle considers 
allied to the G, herbaceum of India. 

Mr. W. Danson made some remarks on the introduction of a 
species of Aucheiiia into Britain. Samples and manufactured 
specimens of Alpaca wool, in imitation of silk, (and without 
dye,) as black as jet, were exhibited. Mr. D. stated that the ani- 
mals producing it ought to be propagated in Britain. Importa- 
tions of the wool have already been made to the extent of one 
million pounds, and are likely to increase. There are five spe- 
cies of Llamas, of which, the Alpaca has fine wool, 6 to 12 inches 
long ; the Llamas^ hair which is very coarse, and the Victim^ 
has a very short fine wool, more of the beaver cast. The wool 
of these animals would not enter into competition with the 
wool of sheep, but rather with silk. It is cajxible of the finest 
manufacture, and is especially suited to the fine shawl trade. 
The yarns spun from it are already sent to France in large quan- 
tities, at from 65. to 125. 6rf. per pound, the piece of the raw Al- 
paca wool being now 25. and 25. 6d. per pound. 

Prof. Jones made some observations x)n an apparatus for observ- 
ing fish, (especially of the family Salmonidce,) in confinement. 
He had prosecuted numerous inquiries in Scotland with reference 
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to the habits of the salmon and allied species, and with regard 
to the identity of various young and full grown fish. 

Mr. C. C. Babington made an oral communication concerning 
some recent additions to the English Flora. — ^A letter was read 
from Mr. Gamer, on the Beroe pileuSj stating that he had not 
seen in this animal true luminosity, but only a peculiar lumino:dty 
in the dark. The external rows of cilise he believed might pro- 
duce it. He had remarked, that if only one of the ciliae were 
removed from this animal, it still continued to vibrate for many 
hoars. He thought the currents in Beroe might be accounted 
for by ciliae, which he observed to be placed in the whole of the 
interior of the animal. In the interior of the animal he had ob- 
served what appeared to him to be sacculi. 

Section E. Medical Science. 

After an introductory address from Dr. Yelloly, President of 
the Section, a paper by Sir David Dickson was read, containing 
abstracts of a remarkable case of rupture of the duodenum and 
of some other interesting cases. 

Mr. Middlemore read a brief notice of the methods which 
have been used for the removal of capsular cataract^ where the 
opake capsule remains after absorption of the lens, for the pur* 
pose of introducing to notice an instrument to facilitate the ope- 
ration of extraction without interfering with the transparent 
structures of the eye. It consists of a needle, accompanied by a 
small forceps, the former capable of being withdrawn, leaving 
the latter to be fixed on the opake membrane and then withdrawn 
through the sclerotic, through which the needle had been intro- 
duced. He also detailed a case in which the operation for artifi- 
cial pupil had been performed with success, and presented the 
patient for examination. 

Dr. Foville, of Paris, presented a paper, detailing the results 
of his researches on the anatomy of the brain. He urged the 
advantages of examining the structure of the brain by manual 
separation rather than by section, and gave credit to Willis, as 
being the first advocate of this method. — ^Prof. Macartney read an 
essay on the means of repressing hemorrhage from arteries ; giv- 
ing the preference to metallic ligatures ; and also a paper on the 
rules for finding with exactness the position of the principal ar- 
teries and nerves, from their relations to the external forms of the 
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body. — ^Dr. Blakiston read a paper on the sounds produced in 
respiration and on the voice. — ^Dr. G. Bird communicated obser- 
vations on poisoning by the vapors of burning charcoal. Two 
opinions prevail on the mode in which this gas jHroduces death. 

1. That the gas acts negatively. 2. That the gas when respired, 
exerts a specific poisonous action on the nervous system. Dr. E 
adopts the latter opinion. — ^Dr. Inglis read a paper, of which this 
was the summary : — 1. Small pox is decidedly on the increase, 
and during each successive epidemic there is an increase of vari- 
olous patients from among those who were vaccinated in infancy. 

2. The vaccine virus is as efiectual now as it ever was^ but re- 
vaccination is necessary after a period of years, as yet unknown. 

3. The same cause which produces small pox during a variolous 
epidemic in the unvaccinated, may and does give rise to chicken 
pox in the vaccinated. 4. There is every reason to believe that 
cow pox had its origin in variola. — ^Mr. J. B. Estlin read a paper, 
to show, that the powers of the new virus diminish in intensity 
as successive vaccinations increased its distance from the cow.— 
Dr. R. D. Thomson, read a paper on alkaline indigestion, and 
gave the results of an extensive examination of patients laboring 
under this disease. — ^Mr. Hodgson read a paper on the red appear- 
ance on the internal coat of arteries, which he stated did not de- 
pend on inflammation in every instance, and from which it should 
be carefully distinguished. — Mr. C. T. Coathupe gave the results 
of a series of experiments on respiration. (See this Journal, Vol. 
xxxvii, p. 367.) — Dr. Costello presented a report of ten cases of 
calculus treated by lithotrity. — Mr. Nasmyth read a paper on the 
microscopic structure of the teeth, in which he treated also of 
the covering of the enamel and of the organization of the pulp. 
He subsequently read a paper on the structure of the Epithelium, 
(a layer of substance destitute of vessels, covering the vascular 
surface of mucous membranes,) which he described as being 
composed of cells. — ^Dr. L. Giiterbock exhibited several instru- 
ments made from ivory, softened by the removal of the earthy 
matter by the action of dilute acid. He stated that the first 
idea of the preparation is contained in an English work published 
some time ago, entitled " Useful Arts and Inventions." 
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Section F. Statistics. 

It. Clarke read a paper containing contributions to the educa- 
al statistics of Birmingham. 

Ir. G. R. Porter read a paper entitled suggestions in favor of 
systematic collection of the statistics of agriculture. Of the 
'erial interests affecting the well-being of a community, one 
he most important subjects is doubtless that of an adequate 
ply of food for the people ; and yet in England the subject 
not hitherto been considered to any useful or practical end. 
annot even be ascertained from any authentic document, what 
ntity of land in the country is under cultivation. The author 
3rced with much earnestness the importance of establishing 
necessary organization to secure the statistics in question, and 
\ to diffuse among the agriculturists a knowledge of the im- 
v^ements in the science of husbandry which are often limited 
larrow districts. It has been stated that if all England were 
tivated as well as the counties of Northumberland and Lin- 
1, it would produce more than double the quantity of food 
V obtained. 

I report on the state of the working classes in three parishes 
Elutlandshire, from facts collected by the Manchester Statistical 
nety, was read by Mr. Gregg. — ^Mr. Langton of the same 
iety, read a report on the educational statistics of the county 
Rutland. Taking the scholars of all ages, about 5 per cent, 
the population attend evening and day schools only ; 9.6 per 
It. attend day and Sunday schools ; 6 per cent, attend Sunday 
ools only. 

ffir. Rawson read a very elaborate paper on the criminal statis- 
of England and Wales. Of his interesting results we can 
e state but one or two. The average annual number of per- 
s committed or bailed to take their trial, during the last five 
jrs, was 22,174, of which more than half were for simple lar- 
ly. Both in England and in France the ratio of male to fe- 
le criminals is about as 4 to 1. — Next was read a report by the 
nchester Statistical Society on the borough of Kingston-upon- 
11. — ^Mr. Wharton made a report on the progress of the inqui- 
; made by the committee instituted for the purpose of inquiring 
3 the statistics of the mining districts of Northumberland, Dur- 
n and Yorkshire. — Mr. Clarke read a report on the commercial 
tistics of Birmingham, prepared by a local committee. It in* 
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eludes returns from the Savings Bank, Assay Office, Workhouse, 
&c. During the past year, 25,000 gold wedding rings had been 
assayed and marked. The number of steam engines is 240, of 
which 65 are high pressure, and the remainder condensiDg en- 
gines. — Prof. Powell read a paper on Academic Statistics, show- 
ing the proportion of students in the University of Oxford, who 
proceed on to degrees. Among other results it is stated that the 
ratio of the number matriculated to those who pass final exam- 
ination, is 1 : 2.67. — ^Mr. Pripp read the report of the committee 
appointed to inquire into the condition of the working classes in 
Bristol. This document goes into minute details and exhibits 
immense labor. — ^Mr. Clark presented contributions to the medical 
statistics of Birmingham by a local committee, comprising elabo- 
rate returns from the town Infirmary, General Hospital, d&c 

Section G. Mechanical Science. 

Mr. J. I. Hawkins made a communication on paving roads with 
blocks of wood, placed with the grain in a vertical position. He 
considered that roads formed of sound wood, with the grain ver- 
tical, might be made so even as to constitute a sort of universal 
railway, on which carriages might be drawn by a small proportion 
of horse-power, and on which steam carriages might run as safely 
and almost as fast as on railways. — Mr. Scott Russell read a paper 
on the most econotnical proportion of power to tonnage in steam 
vessels. It is a subject of anxious inquiry when about to construct 
a new steam vessel, what is the best amount of power to place iu 
the ship, so as to secure in the highest degree, economy, rapidity 
and regularity. The general principle at which after much study 
of the subject, Mr. R. had arrived, was this : that in a voyage by 
a steam vessel in the open sea, exposed of course, to adverse winds, 
there is a certain high velocity and high portion of power which 
may be accomplished with less expenditure of fuel and of room, 
than at a lower speed with less power. 

Dr. Lardner read a very extensive paper detailing a series of 
experiments by himself and Messio. Woods and Earle on the re- 
sistance of the air to railway trains. The following are his gen- 
eral conclusions. 1. The resistance to a railway train, other 
things being the same, depends on the speed. 2. At the same 
speed the resistance will be in the ratio of the load, if the car- 
riages remain unaltered. 3. If the number of carriages be iu- 
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creased, the resistance is increased, but not in so great a ratio as 
the load. 4 Therefore, the resistance does not, as has been 
hitherto supposed, bear an invariable ratio to the load, and ought 
not to be expressed at so much per ton. 6. The amount of the 
resistance of ordinary loads carried on railways at the ordinary 
speeds, more especially of passenger trains, is very much greater 
than engineers have hitherto supposed. 6. A considerable, but 
not exactly ascertained proportion of this resistance is due to thQ 
ur. 7. The shape of the front or hind part of the train has no 
)bservab]e effect on the resistance. 8. The spaces between the 
carriages of the trains have no observable effect on the resistance. 
). The train, with the same width of front, suffers increased re- 
sistance with the increased bulk or volume of the coaches. 10. 
Mathematical formulae, deduced from the supposition that the re- 
sistance of railway trains consists of two parts, one proportional 
.o the load, but independent of the speed, and the other propor- 
tional to the square of the speed, have been applied to a limited 
number of experiments, and have given results in very near ac- 
cordance, but the experiments must be further multiplied and 
varied, before safe, exact, and general conclusions can be drawn. 
11. The amount of resistance being so much less than has been 
hitherto supposed, and the resistance produced by curves of a 
mile radius being inappreciable, railways laid down with gradi- 
ents of from 16 to 20 feet a mile have practically but little dis- 
advantage compared with a dead level ; and curves may be safely 
made with radii less than a mile ; but further experiments must 
be made to determine a safe minor limit for the radii of such 
curves ; this principle being understood to be limited in its appli- 
cation to railways intended chiefly for rapid traffic. 

Dr. Ure read a paper on the specific gravity or density of 
steam at different temperatures. Mr. E. Hodgkinson detailed 
some experiments made to ascertain the power of different spe- 
cies of wood to resist a force tending to crush them. The 
specimens for experiment were turned into right cylinders, 
about an inch in diameter and two inches long. Great discre- 
pancies were found when the woods were in different degrees 
of dryness; wet timber, though felled a considerable time, 
bearing, in some instances, less than half of what it bore when 
dry. — Mr. G. Cottam gave an account of the Marquis of Twee- 
dale's patent brick and tile machine. — ^Mr. Fairbaim related some 
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experiments on the effects of weights acting for an indefinite 
time on bars of iron. — ^Mr. Scott Russell made a report on the 
proceedings of the Committee appointed to inquire into the best 
form for vessels, and explained the nature of the experiments in 
progress. — ^Mr. Cottam described a new railway wheel, made 
wholly of wrought iron, so welded together, that independent of 
screws, rivets, or other kind of fastening, they form one piece with 
the spokes. — ^Mr. Jeffries read a paper on wanning and ventilating, 
and gave a description of a pneumatic stove. — Mr. Gossage com- 
municated an account of a new rotatory steam engine. — Mr. Player 
made a communication on the application of anthracite coal to 
the blast furnace, steam engine boiler and smith's fire, at the 
Gwendraeth Ironworks near Carmarthen. — ^Mr. Davies gave a 
description of a machine for cutting the teeth of bevel wheels.— 
Mr. Dredge offered some remarks on bridge architectiue. — ^A new 
secret lock without a key, by Mr. Benge, was then exhibited; 
and also a model, sent by Mr. Hamilton of Edinburgh, of a 
method by which the resistance caused by the pressure of the 
wind against the valves of the organ can be overcome, thereby 
permitting the largest pipes to be played by the fingers with &- 
cility, and also rendering the movement of the pedal keys and 
valves more smooth. 

The amount of moneys granted at this meeting for the prose- 
cution of scientific inquiries was £2789 14s. 7d. 



Art. XV. — Account of a Journey to the Coteau des Prairies^ 
with a description of the Red Pipe Stone quarry and GranUe 
botalders found there; by Mr. George Catlin, in a letter to 
Dr. Charles T. Jackson. 

Read in the Boston Society of Natural History, Sept. 4, 1839, and commanicatcd 

for this Journal. 

Dear Sir — ^In the summer of 1835, whilst visiting the tribes of 
Indians on the Upper Mississippi, I spent some months at and in 
the vicinity of the Falls of St. Anthony. Whilst there, I resolved 
to pay a visit to the " Red Pipe Stone quarry," (as it is called,) on 
the " Coteau des Prairies,^^ the place where the Indians procure 
the stone for their red pipes ; of which place I had already learned 
many very curious and interesting traditions from the Upper Mis- 
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9CHiri tribes. From the exceedingly strange nature of these tradi* 
tions and the great estimation in which this place is held by 
the savages, as well as from a full conviction in my own mind, 
that this pipe stone differing in itself from all other known miner- 
als, might be a subject of great interest to science, I determined to 
see it in sUu, and not only to understand its position and relations, 
but also to enable myself to give to the world, with more confi- 
dence, the strange and almost incredible traditions and legends 
which I have drawn from the different tribes, who have visited 
that place. 

For this purpose I had made all the necessary preparations, and 
was to start in a day or two, accompanied by several officers and 
men of the garrison, whom Maj. Bliss, then in command, had 
allowed to accompany me. Just at this time however, we got 
news by a steamer which arrived from below, that Mr. Feath- 
erstonhaugh, was near the fort with fifteen men, in a bark ca- 
noe, on his way up the St. Peter's, having been sent by govern- 
ment to explore the Coteau des Prairies. At this inteUigence, I 
immediately abandoned the journey, and taking a corporal with 
me from the garrison, descended the Mississippi in a bark ccmoe, 
to Prairie du Chien, and afterwards to Rock Island and St. Louis. 
In that city I learned on the return of Mr. Featherstonhaugh, 
that he did not go to the Pipe Stone Quarry, and I returned to 
New York in the fall, and in the succeeding spring, made a jour- 
ney from that city, by the way of Buffalo, Detroit, Green Bay, 
Prairie du Chien, and Falls of St. Anthony, to the Coteau des 
Prairies, and the Red Pipe Stone Cluarry, a distance of 2,400 
miles, for which purpose I devoted eight months, travelling at a 
^nsiderable expense, and for a great part of the way with much 
^atigue and exhaustion. At Buffalo I was joined by a young 
gentleman from England, of fine taste and education, who ac- 
companied me the whole way and proved to be a pleasant and 
imusing companion. 

From the Falls of St Anthony we started on horseback with 
m Indian guide, tracing the southern shore of the St. Peter's 
ELiver about eighty miles, crossing it at a place called '' Traverse 
le Sioux," and recrossing it at another point about thirty miles 
ibove the mouth of " Terre Bleue," from whence we steered in a 
direction a little north of west, for the << Coteau des Prairies," 
leaving the St Peter's River, and crossing one of the most beau- 
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tiful prairie countries in the worid, for the distance of one hundred 
and twenty or one hundred and thirty miles, which brought us to 
the base of the Coteau. This immense tract of country which 
we had passed over, as well as that along the St Peter's River, 
is every where covered with the richest soil, and fumiriies an 
abundance of good water, which flows from a thousand living 
springs. For many miles in the distance hiefore us we had the 
Coteau in view, which looked like a blue cloud settling down 
in the horizon ; and when we had arrived at its base, we were 
scarcely sensible of the fact from the graceful and almost impe^ 
ceptible swells with which it commences its elevation above the 
country about it. Over these swells or terraces, gently rising one 
above the other, we travelled for the distance of forty or fifty miles, 
when we at length reached the summit, and also the Pipe Stone 
quarry, the object of our campaign. From the base of this magic 
mound to i(s top, a distance of forty or fifty miles, there was not 
a tree or a bush to be seen in any direction ; the ground was every 
where covered with a green turf of grass about five or six inches 
high ; and we were assured by our Indian guide that it descended 
to the west, towards the Missouri, with a similar inclination, and 
for an equal distance, divested of every thing save the grass that 
grows and the animals that walk upon it. 

On the very top of this mound or ridge, we found the far famed 
quarry or fountain of the Red Pipe, which is truly an anomaly 
in nature. The principal and most striking feature of this place 
is a perpendicular wall of close grained, compact quartz, of twenty 
five or thirty feet in elevation, running nearly north and south 
with its face to the west, exhibiting a front of nearly two miles in 
length, when it disappears at both ends by running under the 
prairie, which becomes there a little more elevated, and probably 
covers it for many miles, both to the north and the south. The 
depression of the brow of the ridge at this place has been caused 
by the wash of a little stream produced by several springs on the 
top of the ridge, a little back from the wall, which has gradually 
carried away the superincumbent earth, and having bared the wall 
for the distance of two miles, is now left to glide for some distance 
over a perfectly level surface of quartz rock, and then to leap from 
the top of the wall into a deep basin below, and from thence seek 
its course to the Missouri, forming the extreme source of a noted 
and powerful tributary, called the " Big Sioux." 



\ 



Jwamfy to the Cdteau des Prairies^ ^ 141 

This beautiful wall is perfectly stratified in several distinct hori- 
Eontal layers of light gray and rose or flesh colored quartz ; and 
through the greater part of the way, both on the front of the wall 
ind over acres of its horizontal surface, it is highly poU^ed or 
glazed, as if by ignition. 

At the base of this wall and running parallel to it there is a 
level prairie of half a mile in width, in any and all parts of 
vrhich the Indians procure the red stone for their pipes by dig- 
ging through the soil and several slaty layers of the red stone to 
the depth of four or five feet. From the very numerous marks 
of ancient and modem diggings or excavations, it would appear 
that this place has been, for many centuries, resorted to for the 
red stone, and from the great number of graves and remains of 
ancient fortifications in its vicinity, (as well as from their actual 
traditions,) it would seem that the Indian tribes have long held 
this place in high superstitious estimation, and also that it has 
been the resort of difierent tribes, who have made their regular 
pilgrimages here to renew their pipes. 

It is evident that these people set an extraordinary value on the 
red stone, independently of the fact that it is more easily carved 
and makes a better pipe than any other stone ,* for whenever an 
Indian presents a pipe made of it, he gives it as something from 
the Great Spirit ; and some of the tribes have a tradition that 
the red men were all created from the red stone, and that it 
thereby is "a part of their flesh." Such was the superstition of 
the Sioux on this subject, that we had great difliculty in ap- 
proaching it, being stopped by several hundred of them, who 
ordered us back and threatened us very hard, saying <' that no 
white man had ever been to it, and that none should ever go." 

In my notes on Manners and Customs of North American In- 
dians, which will shortly appear, I shall give a very novel and 
curious account of their traditions and superstitious forms about 
this great medicine or mystery place. 

The red pipe stone, will, I suppose, take its place amongst 
interesting minerals ; and the '< Cdteau des Prairies" will become 
hereafter an important theme for geologists, not only from the 
&ct that it is the only known locality of that mineral, but from 
other phenomena relating to it. The single fact of such a table 
of quartz, resting in perfectly horizontal strata on this elevated 
plateau, is of itself, as I conceive, a very interesting subject for 
investigation, and one which calls upon the scientific world for 
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a correct theory with regard to the time when, and the manner 
in which, this formation was produced. That it is a secondary 
and sedimentary deposit, seems evident ; and that it has with- 
stood the force of the diluvial current, while the great valley of 
the Missouri from this very wall of rocks to the Rocky Moun- 
tains has been excavated and its debris carried to the ocean, I 
confidently infer from the following remarkable fact. 

At the base of the wall and within a few rods of it, and on 
the very ground where the Indians dig for the red stone, rests a 
group of five stupendous bowlders of gneiss leaning against each 
other, the smallest of which is twelve or fifteen feet, and the 
largest twenty five feet in diameter, weighing, unquestionably, 
several hundred tons. These blocks are composed chiefly of 
feldspar and mica of an exceedingly coarse grain, (the feldspar 
often occurring in crystals of an inch in diameter.) The surface 
of these bowlders is in every part covered with a gray moss, 
which gives them an extremely ancient and venerable appea^ 
ance, while their sides and angles are rounded by attrition to the 
shape and character of most other erratic stones which are found 
throughout the country. 

That these five immense blocks, of precisely the same char- 
acter, and differing materially from all other specimens of bowl- 
ders which I have seen in the great valleys of the Mississippi and 
Missouri, should have been hurled some hundreds of miles from 
their native bed and lodged in so singular a group on this eleva- 
ted ridge, is truly matter of surprise for the scientific world, as 
well as for the poor Indian, whose superstitious veneration of 
them is such that not a spear of grass is broken or bent by his 
feet, within three or four rods of the group ; where he stops and in 
humble supplication, by throwing plugs of tobacco to them, soli- 
cits their permission (as the guardian spirit of the place) to dig 
and carry away the red stone for his pipes. The surface of these 
bowlders I found in every part entire and unscratched by any 
thing, and even the moss was every where unbroken, which un- 
doubtedly remains so at this time, except where I applied the 
hammer to obtain some small specimens, which I brought away 
with me.* 

* In a apecimen with which we are favored by Mr. Catlin, the feldspar is in dii* 
tinct crystals, is tinted red and greatly abounds ; the quartz is gray and white, and 
the mica black, while the moss covers nearly half the mass. — Eds. 
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"he fact alone that these blocks differ in character from all 
T specimens which I have seen in my travels, amongst the 
isands of bowlders which are strewed over the great valley of 
Missouri and Mississippi, from the Yellowstone almost to 
Gulf of Mexico, raises in my mind an unanswerable question 
3gards the location of their native bed, and the means by 
ch they have reached their isolated position, like five broth* 
leaning against and supporting each other, without the exist- 
3 of another bowlder of any description within fifty miles of 
Q. There are thousands and tens of thousands of bowlders 
tered over the prairies at the base of the Coteau on either 
, and so throughout the valley of the St. Peter's and Missis- 
i, which are also subjects of very great interest and importance 
nence, inasmuch as they present to the world a vast variety of 
"acters, and each one, although strayed away from its original 
tion, bears incontestible proof of the character of its native 
The tract of country lying between the St. Peter's River 
the Coteau, over which we passed, presents innumerable spe- 
3ns of the kind, and near the base of the Coteau, they are 
wed over the prairie in countless numbers, presenting almost 
Qcredible variety of rich and beautiful colors, and undoubt- 
' traceable, (if they can be traced,) to separate and distinct 
u Amongst these beautiful groups, it was sometimes a very 
' matter to sit on my horse and count within my sight, some 
nty or thirty different varieties of quartz and granite in round* 
K>widers, of every hue and color, firom snow white to intense 
and yellow and blue, and almost to a jet black, each one well 
-acterized and evidently from a distinct quarry. With the 
itiful hues and almost endless characters of these blocks, I 
ime completely surprised and charmed, and I resolved to pro- 
I specimens of every variety, which I did with success, by 
lounting from my horse and breaking small bits from them 
i my hammer, until I had something like an hundred differ- 
varieties containing all the tints and colors of a painter's pal- 
These I at length threw away, as I had on several former 
isions, other minerals and fossils, which I had collected and 
;ed along from day to day, and sometimes from week to week. 
Whether these varieties of quartz and granite can all be traced 
leir native beds, or whether they all have originals at this 
\ exposed above the earth's surface, are generally matters of 
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much doubt in my mind. I believe that the geologist may take 
the different varieties which he may gather at the base of the 
Coteau in one hour, and travel the continent of North America 
all over, without being enabled to put them all in place ; coming 
at last to the unavoidable conclusion, that numerous chains (x 
beds of primitive rocks have reared their heads on this continent, 
the summits of which have been swept away by the force of the 
diluvial currents, and their fragments jostled together and strewed 
about, like foreigners in a strange land, over the great valleys of 
the Mississippi and Missouri, where they will ever remain and be 
gazed upon by the traveller, as the only remaining evidence of 
their native ledges, which have been again submerged or covered 
with diluvial deposits. 

There seems not to be, either on the Coteau or in the great 
valleys on either side, so far as I have travelled, any slaty or other 
formation exposed above the surface, on which grooves or scratches 
can be seen, to establish the direction of the diluvial currents in 
those regions ; yet I think the fact is pretty clearly established 
by the general shapes of the valleys, and the courses of the moun- 
tain ridges which wall them in on their sides. 

The Coteau des Prairies is the dividing ridge between the St. 
Peter's and the Missouri rivers ; its southern termination or slope 
is about in the latitude of the Falls of St. Anthony, and it stands 
equidistant between the two rivers, its general course bearing 
two or three degrees west of north, for the distance of two or 
three hundred miles, when it gradually slopes again to the north, 
throwing out from its base the head waters and tributaries of the 
St. Peter's on the east ; the Red River and other streams which 
empty into the Hudson's Bay on the north ; " La Riviere Jaques" 
and several other tributaries to the Missouri on the west ; and the 
Red Cedar, the loway and the De Moines on the south. 

This wonderful anomaly in nature, which is several hundred 
miles in length, and varying from fifty to an hundred in width, is 
undoubtedly the noblest mound of its kind in the world : it grad- 
ually and gracefully rises on each side, by swell after swell, with- 
out tree, or bush, or rocks, (save what are to be seen at the Pipe 
Stone duarry,) and is every where covered with green grass, af- 
fording the traveller, from its highest elevations, the most un- 
bounded and sublime views of — nothing at all, — save the blue 
and boundless ocean of prairies that lie beneath and all around 
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▼anishing into azure in the distance, without a speck or spot 
•eak their softness. 

he direction of this ridge clearly establishes the course of 
diluvial current in this region, and the erratic stones which 
listributed along the base I attribute to an origin several hun- 

miles northwest from the Coteau. I have not myself tra- 
the Coteau to its highest points, nor to its northern extremi- 
[>ut on this subject I have closely questioned a number of 
fliers who have traversed every mile of it with their carts, 
from thence to Lake Winnepec on the north, who uniformly 
ne that there is no range of primitive rocks to be crossed in 
slling the whole distance, which is one connected and con- 
3US prairie. 

be surface of the top and the sides of the Coteau is every 
re strewed over with granitic sand and pebbles, which, 
ther with the fact of the five bowlders resting at the Pipe 
le quarry, show clearly, that every part of the ridge has been 
ect to the action of these currents, which could not have run 
Iter to it, without having disfigured or deranged its beautiful 
metry. 

he glazed or polished surface of the quartz rocks at the Pipe 
le quarry I consider a very interesting subject, and one which 
hereafter produce a variety of theories, as to the manner in 
:h it has been formed, and the causes which have led to such 
iilar results. The quartz is of a close grain and exceedingly 
, eliciting the most brilliant sparks from steel ; and in most 
3S, where it is exposed to the sun and the air, its surface has a 
1 polish, entirely beyond any result which could have been 
uced by diluvial action, being perfectly glazed as if by igni- 
I was not sufficiently particular in my examinations, to as- 
lin whether any parts of the surface of these rocks under the 
:nd and not exposed to the action of the air, were thus afiec- 
which would afford an important aigument in forming a cor- 
theory with regard to it : and it may also be a fact of similar 
>rtance, that this polish does not extend over the whole wall 
*ea, but is distributed over it in parts and sections, often dis- 
aring suddenly, and re-appearing again, even where the char- 
r and exposure of the rock are the same, and unbroken. In 
•lal the parts and points most projecting and exposed, bear the 
lest polish, which would naturally be the case whether it was 
uced by ignition or by the action of the air and sun. It 
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would seem almost an impossibility that the air passing these 
projections for a series of centuries, could have produced so high 
a polish on so hard a substance, and in the total absence of all 
ignigenous matter, it seems equally unaccountable that this effect 
could have been produced by fire. I have broken off specimens 
and brought them home, which have as high a polish and lustie 
on the surface, as a piece of melted glass ; and then, as these 
rocks have certainly been formed where they now lie, it must 
be admitted that this strange effect has been produced either by 
the action of the air, or by igneous influence, and if by the latter 
cause, we can come to no other conclusion than that these results 
are volcanic; that this wall has once formed the side of an extin- 
guished crater, and that the pipe stone, lying in horiasontal strata, 
was formed of the lava which issued from it. I am strongly in- 
clined to believe, however, that the former supposition is the co^ 
rect one, and that the pipe stone, which differs from all known 
specimens of lava and steatite, will prove to be a subject of great 
interest, and worthy of a careful analysis. 

I inclose you fair specimens of every character to be found in 
the locality, and also a very slight outline of the placei copied 
from my original drawings. 

Very respectfully yours, &c. Geo. Catun. 

New York, March 4, 1639. 



Art. XTI. — Auroras and Sunset, 

I. Notice of an Aurora Borealis, as observed at Rochester, 

N. Y.; by Prof. C. Dewey. 

The Aurora Borealis was splendid here as well as over the 
country on Tuesday eve, Sept. 3d, 1839. It was distinguished 
for its streams, and pillars, and cloudy-light — ^for centering at a 
point a little S. and W. of the zenith, from which it seemed to 
radiate in all directions, and extended greatly towards the south, 
as well as from the north. The yellow, white, and crimson light 
was splendid. There was no waving motion, like that in Jan., 
1837. 

I have an account from an observer in the middle of the State 
of Illinois, which may be relied upon. It is as follows : 
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spt 3d, Brown Co., HI. We had a splendid Aurora Borealis. 
ight first appeared in the northeast, of a yellow color, and 
round the horizon each way, nearly to the west on one 
id southeast on the other side. The aurora then began to 
up in brilliant pillars of yellow light below and rose-colored 
These pillars convei^ed to a point, 3P or 4^ S. of the 
; there was no waving or rolling motion. As the brilliancy 
9ed above, the northern horizon became dark, like a bank 
unilluminated, and through it the stars were visible. Grad- 
i faded away, and bright places E. S. E. and W. N. W. 
all that would attract attention. In about half an hour, 
irilliant columns shot upward from these points, of yellow 
imson light, and all over the northern horizon pillars gradu- 
veloped themselves, and became extremely bright. Mean- 
deep crimson light appeared in the southeast and stretched 
> the N. W., forming a complete arch about 5(P high, and 
that another arch of a white light about 30^ high, both dis- 
regular and well-defined. The crimson one was absolutely 
3 in its color, as palpable as blood. This continued several 
3S. All this time the dark bank was black in the northern 
n and probably 25^ high. At length brilliant yellow pillars 
om the northern horizon tluough the dark bank at several 
and faded and rose again. Gradually the whole became 
illiant, and soon the splendor of the phenomenon was gone, 
seded in splendor all that I ever saw, except that in January, 
iais ago." In this, as in many cases, the Aurora seems to 
cky as well as colored. The two arches were not nearly so 
t as described in Illinois, though one was nearly complete 
ae time. 

lot the color of the light depending upon the height at 
the electric fluid or Aurora is passing, the red making its 
irough the lower and denser parts of the atmosphere com- 
with the other ? That the phenomenon has any connec- 
ith spiculse of ice in the upper regions, appears most remo- 
)m any thing tangible. 

■ 

[L Aurora of Sept 3rf, as observed at Olean, N, Y. 

ut half an hour after sunset a mild lighting up of the 
IS in the northi as is usual, or very firequent at this season, 
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and in this latitude, was observed ; but as the evening came on 
and the last light from the sun could no longer be seen, streamiog 
rays darted up higher and more towards the zenith, while the base 
spread farther and farther around, until the whole horizon seemed 
the Auroral fountain. The atmosphere was almost entirely clear 
from the commencement, and what appeared for a time to be a 
cloud ascending from the southern horizon so suddenly vanished, 
that it left a doubt whether it were in reality a vapory sheet or 
merely a modified exhibition of this beautiful Aurora. At twen- 
ty minutes past eight, the whole vault of the sky seemed made 
of silvery stripes constantly changing positions, separating into 
blocks, and incessantly dancing from the horizon to the zenith, 
where they converged in a ragged cloud, that assumed, in its in- 
terval-existence, every conceivable shape. 

The pencils, for the most part, were bluish white, with a tinge 
of leaden color ; and there prevailed, during the whole display, 
more or less of a beautiful lake and a lilac, which being thrown 
occasionally like a mellow cloud over wide sections of the heav- 
ens, and combined with, or spread over the pencils, presented the 
richest arrangements of colorst hat, it would seem, could be gath- 
ered in the skies. In some stages, the lake gave to the sky that 
gorgeous appearance, observed at the rising of a summer-sun, when 
the clouds, thin and scarcely visible, are tipped with a deep crim- 
son tinge. In others, it lay a broad band, unmoved by the flashes 
that played above and below. Like the lake, there was a sheet 
of white that moved about, distantly accompanied by smaller 
sheets or more properly segments of belts, unaffected by the flick- 
ering agitation observed above and around. 

Toward the close of the exhibition, which was of interest un- 
til past ten, the sheaves of light were long, and looked, when the 
eye was turned a little from a direct view, like the dartings of 
tongued flame from a large furnace, only more brilliant, and of 
greater length. Being cut off in some places by bars of white 
clouds near the horizon, the interest of the scene was heightened 
by the more rapid movement which was apparent near the bases 
of the pencils. 

The focus continued very near the same point, which was 
about four degrees directly south from the zenith. At times the 
point to which all the sheaves tended, would be glowing as if 
with accumulated light, that looked like a torrent at its entrance, 
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circle aronnd of a few degrees in diameter ; and again it 
i a mere blank, all the pencils melting away before uniting, 
neteors were seen to fall during the observations ; one to 
iwest, and the other three toward the south. 
vaiums. — ^Notes of the changes were at first taken once 
one to four minutes, and even these were not frequent 

record all the changes ; and oftentimes as many occur- 
ig the time employed in writing a single remark as were 
d in the intervsds of employment with the pencil, 
minutes past 8 o'clock the whole vault of the heavens 
spread with a series of alternating pencils of bluish white 
th the blue sky beyond, which converged to a point less 
\ degrees directly south from the zenith, a brilliant lake 
iding from the eastern to near the western horizon, about 
ithway of the sun. 

past 8. Red light in masses east and west of the zenith, 
lot continuous. 

past 8. Lake bar replaced and more brilliant than at 
right white ragged cloud in the centre, 
past 8. The lake or red in bright portions near the east- 
western extremes of the bar. Pencils in the south change 
ite to lilac and from lilac to white with great rapidity, 
past 8. Grown dim and again brightened up. Pencils 
ght in S. E. and S. W. 

past 8. Intensely white pencils shoot up firbm the N. W. 
!., most bright at the base. 

1 vanished and the crimson hues mildly shed all around, 
past 8. Focus re-established, with a bluish white group 
-adiating all about. The red pale, but most distinct in 

». 

past 8. Red in the west, but brightest in the northwest. 

Jtemately vanishing and returning. Lilac and white 

e zenith. 

past 8. Crescent in the focus and two parallel curved 

crescents more nearly, of white in the southern heavens. 

past 8. Dim and thin vapory clouds rising in the south, 

1th the Aurora. 

ar of white light across the southern sky. 

past 8. Crescent inverted. Light growing more bril- 

:he north and waning in the south. 
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60m. past 8. Bright pencils streaming up from a little north 
of east Reddish or crimson hues barely perceptible. 

63m. past 8. Clouds rising higher in the south. 

65m. past 8. Crimson hues hardly to be discerned in the east 
and west. Flashes less rapid. 

67m. past 8. Gathering again of crimson in the east The 
rising clouds from the southern horizon are gorgeously lit up with 
the rays darting from behind them. 

68m. past 8. Lake in the east is more like a sheet of flame 
than any thing else with which it may be compared. 

2m. past 9. Lake in the east, as at the rising of a aommer's 
sun. Supremely beautiful ! 

Below the clouds that have been climbing up from the south, 
lies a dark stratum of lilac. 

4m. past 9. The bright sheet of lake in the east has ascended. 

7m. past 9. A very bright ragged cloud constitutes the focus. 

10m. past 9. Crimson almost gone. 

15m. past 9. Crimson spread all over the north. 

20m. past 9. The western sky decked with superbly brilliant 
red. Below a stripe of dark sky or cloud in the north, the pen- 
cils change so frequently and rapidly that the view is more like a 
glance at a fairy festival than at the mere sky. 

25m. past 9. A broad stripe of very intensely brilliant lake, 
inclined at an angle of about 60° with the horizon, rising in the 
west and extending two-thirds of the way to the zenith. 

30m. past 9. Growing dim. 

35m. past 9. Lake most bright in the southeast. Light stripe 
resting upon a dark one about 3° in breadth. 

40m. past 9. Fast growing dim. 

45m. past 9. Flashings as of flame, more distinct than before. 
The white stripe of the south moved around to the west, accom- 
panied above by the lake. Focus alternately existing and gone. 

50m. past 9. Flashes more vivid and long. Crimson spread- 
ing around to the south. 

5m. to 10. Lake again south and west, but most brilliant far, 
in the north. Lake in the south a stripe of 10° width, dim to- 
ward the margins. 

10 o'clock. Crimson all gone. 

6m. past 10. Flashing every where disappeared, except near 
the focus. Fogs coming on from the streams. 
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lOm. past 10. Scattering broad sheaves of light, like fragments 
of thin white clouds, convergence of the pencils perceptible, but 
the focus disappeared. 

Half past 10. All disappeared except the light of an ordinary 
Aurora in the north. 

IIL Sunset cU the West ; by Prof. C. Dewet. 

To a native of New England, few objects appear more beauti- 
ful than the setting of the sun as it appcSrs from the hills and 
valleys of her mountains. The clearness of the atmosphere, and 
the brilliancy of the colors, fasten his gaze upon the west as the 
sun has just sunk behind the mountains. As he passes, howevery 
to the middle and western part of the State of New York, the 
sunsets become still more beautiful, and often absolutely splen- 
did. The atmosphere does not appear more transparent and 
clear, but the variety of colors is greater, and they have a greater 
strength ; the clouds show a more deep and brilliant reflection 
of red and yellow rays, and often the most splendid radiations 
of light soon after the sun has disappeared below the horizon. 
Those radiations have considerable uniformity, and yet they have 
much variety. They were well depicted in this Journal, Vol. 
iLxxiii, p. 338-340. Between the broad radiating beams of red 
3r yellow light, there is often the most beautiful and intense blue. 
[f it is merely the common color of a clear sky, the intensity of 
the blue is greatly augmented by the contrast of the red or yel- 
low light. Those radiations do not very often appear, although 
they occur many times in the course of several months. They 
begin sometimes so early as July, and do not cease till late in 
October. When the radiations do not appear, there is also an 
unusual splendor in the sunsets, transcending all I have ever wit* 
nessed in New England, or on the east side of the Allegany 
ridge. I have not been able to ascertain the peculiarity of the 
atmosphere when the splendid radiations are shown. They oc- 
cur just ajfter sunset, and last only for a few minutes. In the 
article referred to, it is suggested that the appearance may de- 
pend upon the reflection of the sun's light from the surface of 
the great lakes at the west of us. The supposition is very in- 
genious and interesting, but seems not to be true in fact, as is 
proved by the same appearances at the west of the lakes. In 
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the State of niinois, the radiations are described as being even 
more beautiful and splendid than in this part of the state. 
From two individuals in distant parts of Illinois, I have received 
particular notices of the brilliancy of this vMarij as compared 
with our own, by those who have admired it in both states. On 
the evening of July 4th, 1839, the sunset was splendid here, and 
more so in Illinois. An engineer in the middle of the state says, 
" the radiations like those of July 4th were not uncommon, at 
least in the summer of 1838. I noticed the appearance many 
times, and called the attention of others to it. Some facts are 
obvious. It never occurred before sunset, but from three to ten 
minutes after, and generally about five, and lasted jfrom three to 
ten minutes — ^perhaps none of it ever remaining fifteen minutes 
after the sun had gone down. The radiations differed in breadth 
when compared one with another, and each increased in width 
with the distance from the sun, being one, two, or three, and 
perhaps four apparent diameters of the sun in breadth at the 
lowest visible part of the horizon. The color is generally pale 
yellow or straw color. Sometimes three radiations lie nearly 
along the horizon, diverging but little from it, of a reddish or rose 
color, and the more central radiations violet or bluish, not very 
vivid, but well defined, for the background seems always whi- 
tish. The central radiations sometimes extend nearly to the ze- 
nith, pale and diffused at the upper part, and generally from 3(P 
or 40° to 60° long. Sometimes they occur on three successive 
days ; when there has been little of storm for months ; atmosphere 
very clear, and few clouds, and the sky too blue and brilliant to 
look at. The whole is beautiful. The sunsets are the most gor- 
geous that I ever beheld, and the hues upon the clouds are brilliant 
beyond description or comparison." No reflection from waters 
can account for these splendid appearances of nature. 
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MISCELLANIES. 

DOMESTIC AND FOREIGN. 

1. Proceedings of the American Philosophical Society,* January 
5« 183S. — The result of the annual election for officers held this day, 
was reported by the judges and clerks as follows : — 

President. — Peter S. Du Ponceau, LL. D. 

Vice Presidents. — Nathaniel Chapman, M. D., Joseph Hopkinson, 
LL. D., Robert M. Patterson, M. D. 

Secretaries. — Franklin Bache, M. D., John K. Kane, Alexander 
D. Bache, LL. D., J. Francis Fisher. 

Counsellors for three years. — Robert Hare, M. D., William Mere- 
dith, William Hembel, Jun., Charles D. Meigs, M. D. 

Curators, — Isaac Lea, Isaac Hays, M. D., Franklin Peale. 

Treasurer. — John Yaughan. 

Mr. Lea read a paper in continuation of his memoir on fresh water 
and land shells, which was referred. 

January 19, 1838. — Mr. Lea read a paper in further continuation 
of his memoir on fresh water and land shells, which was referred. 

Mr. Walker presented to the notice of the Society, the drawings of 
a self-registering anemometer and rain gauge invented by Mr. Fol- 
lett Osier, of Birmingham, England, of which he explained the char- 
acter and advantages. 

The Society elected John Yaughan, librarian. 

Mr. Yaughan announced the death of Joshua Humphreys, a mem- 
ber of the Society, aged 86. 

The following candidates were elected members : — 

Capt. Andrew Talcott, late of the U. S. Engineers. 

Thomas W. Griffith, Esq., of Baltimore. 

Charles G. B. Daubent, M. D., of the Univ. of Oxford. 

Henry Reed, Esq., of the University of Pennsylvania. 

William Norris, of Philadelphia County. 

William Sullivan, Esq., of Boston. 

February 2, 1838. — A letter was read from John K. Townsend, 
dated January 20th, 1838, announcing the transmission of the Indian 
Vocabularies collected for the Society, and of certain shells and geo- 
logical specimens, selected for its use by Mr. Peale. 

A communication from the late Joshua Humphreys, Esq., dated 
December 23d, 1837, was read, on the subject of the early history of 

* Wc were ignorant until recently, that the American Philosophical Society 
published reports of their doings. Had these reports been earlier transmiUed, they 
^ould have been sooner noticed. — Eds. 

Vol. zxzvni, No. l.--Oct.-Dec. 1839. 90 
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the naval construction of the United States, tending to correct an er- 
roneous impression as to the opinions and wishes of President Wash- 
ington on the suhject of the navy, which had found place in Professor 
Tucker*s Biography of Mr. Jefferson, and which had been thesabject 
of remark by Dr. Harris in his Life of Bainbridge. This commanica- 
tion was referred to the Historical Committee. 

The president communicated a letter to him from Mr. TysoDy of the 
House of Representatives of Pennsylvania, dated Jan. 29th, 1838^ 
giving intelligence in relation to the ancient records of the State, and 
of the proposed publication of them at the public expense. 

February 16, 1838. — Professor Henry, of Princeton, made a rerbal 
communication on the lateral discharge of electricityy while passing 
along a wire as in the Ley den experiment, or communicated directly 
to an insulated wire, or to a wire connected with the earth ; and de- 
tailed various experiments proving that free electricity is not, under 
any circumstances, conducted silently to the earth. 

Dr. Bache announced the death of Dr. John Eberle, a member of 
the Society, who died at Lexington, Ky., on the 2d of Feb., aged 51 

March 2, 1838. — The Historical Committee announced that tbey 
had completed the publication of Mr. Du Ponceau^s Dissertation on the 
Nature and Character of the Chinese System of Writing, forming vol- 
ume second of the Historical Transactions of the Society. 

Mr. Walker read a paper, entitled "Determination of the Longitude 
of several Stations near the Southern Boundary of Michigan ; calcu- 
lated from Transits of the Moon and of moon culminating Stars, ob- 
served in 1836 by Andrew Talcott, late Captain of United States En- 
gineers" 

The longitude of places in the United States, north of the Ohio, had 
hitherto depended on the observations of Ellicott and De Ferrer, made 
at points on the banks of the Ohio river, and on meridian lines drawn 
from this river, several hundred miles northward, by the deputy sur- 
veyors. From Mr. Walker's computations, it appears that Turtle Is- 
land, Lake Erie, has been placed only 1.7 geographical miles too far 
east on Tanner's map. Its true place is 4P 45' 9" N. latitude ; and 6 
hours, 33 rain. 3^1.3 sec. W. longitude from Greenwich. Also, South 
Bend Lake, Michigan, has been placed 3.9 miles too far east ; its true 
place being N. 4P 37' 6 " ; W. 5 hours, 49 min. 15.3 sec. These ob- 
servations of Capt. Talcott will prove highly useful to geographers, 
by furnishing standard points of reference in the northernmost part 
of the United States. 

Mr. Vaughan announced the death of Benjamin Dearborn, of Boston, 
a member of the Society, who died on the 22d of Feb., 1838, aged 83. 

31arch 10, 1838. — Mr. Lea invited the attention of the Society to 
certain facts, mentioned in a ** Memoire sur quelques Accphalea d'eau 
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3UCC (lu Senegal,*^ by Mr. Rang, in relation to the torpidity of the 
oodonta Chaiziana. 

April 6t 1838. — Dr. Patterson announced the death of Dr. Na- 
laniel Bowditch, a member of the Society, who died on the 16th of 
larch last, aged 63. Dr. Patterson was appointed to prepare a ne- 
rological notice of the deceased. 

Mr. Da Ponceau mentioned the death, not heretofore reported, of 
Ir. Adet, a member of the Society, who died in March, 1834. ^ 

April 20, 1838. — Mr. Lea read a Note supplementary to his Me- 
loir, DOW in the Society ^s press, on the subject of the Unionesy 
nd permission was given to add the same to the principal commu- 
ication. 

The following candidates were elected members : — 

William Harris, M. D., of Philadelphia. 

Robert Treat Paine, of Boston. 

John P. Emmet, M. D., of the University of Virginia. 

Hugh S. Legare, of Charleston, S. C. 

Samuel Breck, of Philadelphia. 

Col. Syltanus Thater, U. S. Engineers. 

Francis Watland, D. D., of Brown University. 

Henrt Baldwin, of Pennsylvania. 

William H. Prescott, of Boston. 

Mai/j 4, 1838. — Pursuant to appointment, Dr. Horner read a necro- 
3gical notice of Dr. Philip Syng Physick, late a member of the Society. 
>r. Horner having expressed a wish to make the same public, per- 
Dission was granted to him to withdraw it from the files of the Society 
or publication. 

Dr. Patterson read a letter from Professor Henry, of Princeton, 
tated May 4, 1838, announcing that, in recent experiments, he has 
produced directly from ordinary electricity, currents by induction 
iDalogous to those obtained from galvanism ; and that be has ascer- 
tined that these currents possess some peculiar properties, that they 
nay be increased in intensity to an indefinite degree, so that if a dis- 
iharge from a Leyden jar be sent through a good conductor, a shock 
nay be obtained from a contiguous but perfectly insulated conductor, 
Qore intense than one directly from the jar. Prof. Henry remarks 
hat he has also found that all conducting substances screen the induc- 
ive action, and that he has succeeded in referring this screening pro- 
cess to currents induced for a moment in the interposed body. 

Dr. Hare exhibited to the Society fourteen and a half ounces of 
)latinum, fused by his hydro-oxygen blowpipe, and a specimen of pure 
>latinum, freed from iridium by the process of Berzelius. 

Dr. Patterson submitted to the Society^s inspection, the log-book 
>f the steam-ship Savannah, Capt Moses Rogers, launched at New 
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York on the 22d of August, 1818 ; from which it appears that, after 
repeated voyages between New York> Savannah, and Charleston, this 
vessel left Savannah on the 24th or 25th of May, 1819, for Liverpool, 
saw Land's End on the 17th of June, and arrived at Liverpool on the 
20th of June, having used steam thirteen days, and having exhausted 
her fuel (coal) three days before arrival. It also appears from the 
log-book that she left Liverpool on the 23d of July, arrived at Elsi- 
neur on the 9th of August, left Elsineur on the 14th of August, arrived 
at Stockholm on the 22d of August, left Stockholm on the 5th of Sep- 
tember, arrived at Cronstadt on the 9th of September, and aHer seve* 
ral excursions between Cronstadt, 6&c., and Copenhagen, &c., left 
Arundel, Copenhagen, on the 23d of October, and arrived at Savan- 
nah on the 30th of November ; that she subsequently arrived at Wash- 
ington from Savannah on the 16th of December, afler a passage of 
eleven days; that she was sold at Washington in September, 1820, and 
her engine taken out, after which she sailed as a packet, from New York 
to Savannah, until September, 1822, when she was lost This log-book 
was supposed to derive additional interest from the recent arrival of the 
Sirius and Great Western, steam-ships, at New York, from England. 

Dr. Mitchell repeated before the Society, Thilorier's process for 
solidifying carbonic acid, with an apparatus, made under his direction 
in Philadelphia, somewhat modified from that employed by Thilorier, 
and froze a quarter of a pound of mercury by the admixture of the 
solidified acid with nitrous ether. 

May 18, 1838. — The Librarian read the translation of a letter from 
Pierre do Goetz to Mr. Du Ponceau, dated St. Petersburg, August 
17th, (29th,) 1837, on behalf of the Imperial Russian Academy, an- 
nouncing the transmission to the Society of the works which hare 
been published by the Academy, numbering fifty seven volumes, and 
also of a donation of several volumes from himself personally. 

Dr. Bache announced the death of Thomas Bradford, the latest sur- 
vivor of the original members of the Society, who died on the 7th of 
May, 1838, aged 93 years and 3 days. 

Dr. Hare communicated orally, that he has found that when the 
elements of water are exploded in contact with certain gases or es- 
sential oils, the aqueous elements, instead of condensing, combine 
with the hydrogen and carbon, and form a permanent gas. 

June 15i 1838. — A communication was read, dated Cincinnati, May 
7th, 1838, from Dr. John Locke, on the subject of Magnetic Obser- 
vations, which was referred. 

Dr. Dunglison announced the death of Thomas W. Griffith, of Bal- 
timore, a member of the Society. 

July 20, 1838. — Mr. Kane, from the Secretaries, reported that they 
had cliosen Dr. Franklin Bache to be the Reporter of the Society. 
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nmnittee appointed on the communication of Dr. John Locke 
latiy read at the last meeting, [consisting of Messrs. Peter S. 
in, R. M. Patterson, and J. Saxton J made the following report, 
I adopted. 

]k>mmittee to whom was referred the communicaticm of Prof, 
ce of Cincinnati, report, that it gives the details of a series of 
its, made for the purpose of determining the magnetic intensity 
r certain positions in Ohio. For these experiments he had fur- 
dself in London with the best apparatus, and had Tiln^ated there 
is of the form recommended by Hansteen, and one in the form 
flat bar. Five months aflerwards, namely, on the 17th of Jan- 
^, he again vibrated these needles at Cincinnati, and found the 
rizontal intensity at the former place to that at the latter, as fol- 
needle ^o. 1, as 1 to L1024 ; by needle No. 2, as 1 to 1.1639 ; 
as 1 to 1.2037. Of these results the author prefers the last ; in- 
) the magnetism of needles is liable to decrease, but not to in- 

e 20th of August, 1837, he made experiments with his dipping 
determine the dip at Westboum Green, near London, the mean 
jives 69° 23'.3. 

le 26th of November, 1837, the mean of a series of experiments 
Cincinnati, in lat. 39° 6^ N., and long. 84° 2r W., gave the dip 
.75. 

ayton, Ohio, in lat 39° 44' N., and long. 84° 11' W., the dip 
I to be 71° 22.75, on the 26th of March, 1838. 
pringfield, Ohio, in lat. 39° 53' N., and long. 83° 46' W., the 
mnd on the 29th of March, 1838, to be 71° 27'.375. 
rbana, lat. 40° 03' N., long. 83° 44' W., March 30, 1838, the 
)und =71°29'.94. 

3lumbus, the seat of government of Ohio, lat 39° 57^ N., long, 
(ipril 3, 1838, the dip was found =71° 04'.875.^. 
interest of this paper is much increased by the ciflpiistance that 
te experiments on the intensity and dip of the needle have here- 
in made in the United States, west of the Alleghany mountains. 
Committee conclude their report, by recommending that Prof, 
ommunication be printed in the Society's Transactions." 
aims of Dr. Henry Hall Sherwood to remarkable discoveries in 
n were discussed : both his postulates and his deductions were 
d erroneous. [For his claims, see this Journal, 34 : 210.] 
!:he announced the death of Charles Maurice Talleyrand, Prince 
ento, a member of the Society, who died on the 17th of May, 
Ki83. 

1 17, 1838. — On motion of Dr. Patterson, a Committee was ap- 
y observe the eclipse of the Sun of the 16th of September next 
ie, Dr. Patterson, Mr. Walker, Mr. Pame, and Capt Talcott 
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Sept. 21, 1638. — The Committee on the idar eclipee of tbo IBih o( 
September, mule a report in put, comprising the obMrratioiu mode u 
Philadelphia, the principal results of which are as foUows :* 

The observatioDH made U Philadelphia are fifteen in number. A liri 
of obserrera, telescopes, &c. is givea in the foUowiog table. The eorreo. 
tioD in the third column is to be added algebraically to the laiitnde trf'the 
{dace of obserration, to obtain that of the State Hoaae, -(-39° 66' fiGT. 
The correction in the fborth cdumn is likewise to be added to the locd 
loogitode in time, to obtain that of the State Moose, -}- 5h. Om. 39.Sb. 
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i. Beginmng. Prof. Johnson noticed dark indentations for eight se- 
ds after the first disturbance of the limb. 

(. Arch of faint light, with speck or brash in centre, round the moon's 
b beyond the cusps ; brush or blaze in centre, between cusps, extend- 
outwards about two digits. One cusp broken at end, presenting a 
rht bead. 

/. Arch of light much increased in brightness ; the brush or blaze, at 
: in the centre, now extends from cusp to cusp ; radiation outwards, 
rly three digits ; cusps distant 30^ on sun's limb, a broken point or 
d at each end. This phase noted as that of the formation of the ring 
Nos. 1, 2, 3, 4, and 11. 

>. Formation of ring, or instant of osculation of Umbs. This phase 
iced as the approach of two sharp well defined points to a contact by 
9. 5 and 15. It was observed at the instant when the cusps, appa^ 
tly 20^ of the sun's limb apart, suddenly united by the extension of 
r or five luminous beads, or rounded portions of the sun's disc, by 
9.3,4,8,9, 10, 11, 13, and 14. 

S. Omitted in the table. This letter refers to the time when the dark 
», described by Van ^winden and Baily, should have appeared. 
ey were not seen by any observer, though carefully searched for. 
P. Perfect ring, the beads of light having united, or run into each 
er suddenly. 

1. Counterpart of E, not observed though looked for. 
EI. Rupture of ring^ counterpart of D. Took place at a point, and 
noted by all the observers. 

[. Appearance of beads, five or six in number, extending from cusp to 
jp. 

fC. Counterpart of C in every respect 

L Counterpart of appearance just preceding C. Brush or blaze of 
lit, narrowed down to a small space, 3^ or 4^ on the moon's border, 
ending outwards 2i digits ; cusps still broken, as seeiLMttK>st of the 
iervers. Nos. 5 and 15, however, saw no irregularilVcusps, no 
ids of light 

M[. Final disappearance of arch of faint light, with brush of light ex- 
iding beyond the middle, having previously become very faint This 
snomenon observed with great care and certainty by No. 10. 
N*. Appearance of dark lines extending into the sun's disk, noticed by 
IS. 3, 4, 10, and 14. The time noted by Nos. 3 and 14 as the end of 
I eclipse. 

3. End of eclipse, inferred by each observer from his notes. 
P. Final disappearance of the dark lines, the sun's disc having re- 
ned its natural shape. Nos. 3, 4, 10, and 14 inferred the time of O 
at some instant intermediate between N. and P. The time of exter- 
contact difficult to determine, on account of this irregularity. 
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For the convenience of computera, the local times above given have 
been reduced to their corresponding value finr the State Honae by E. O. 
Kendall, by means of his formulsB, in Vol. zx, of the Journal of the 
Franklin Institute, p. 125, which gives the following values for the vari- 
ation of the local times of the several phases, for a small variation of tle^ 
restrial latitude or longitude, as follows :*- 

Boginnlng. Ring. Bad. 



s. 



Variation for + or north 1 " terr. lat = - 0.0397—0.0382 - 0.0343 

Do. +or west Is. of terr. Ion. in time=— 1 .2600— 1.1400-0.9925 
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tion its proper weight, in mean 


time of the State House, are. 


Beginning, 


• • • 


h. 

3 


m. 

13 


10.06 


Fonnation of ring, 






4 


31 


18.76 


Rupture of ring. 






4 


35 


31.35 


Fnd, 






6 


45 


15.46 


Duration of eclipse, . 




• 


2 


32 


5.40 


Duration of ring. 








4 


12.50 



Mr. Du Ponceau presented a communication, entitled " A Vocabulary 
of the Language of the Valiente Indians, who inhabit the State of Co8U 
Rica, in Central America, by Col. D. Juan Galindo, of Guatemaia.** 
Referred to the Historical and Literary Committee. 

Mr. Nulty read a mathematical paper, entitled " New Formuls relative 
to Cornels, by E. Nulty, of Philadelphia." Referred to Dr. Patterson, 
Mr. Walker, and Capt. Talcott 

The subject of this paper was the component velocities of a comet, ob- 
served at three consecutive and moderately small intervals of time. In a 
preliminary notice of his subject and the means employed in its derel- 
opment, the author mentioned some advantages which he conceived to be 
attached to his peculiar mode of investigation. He alluded to different 
results already known, and, with several novel and general formula; com- 
prised in his paper, he announced two new sets of expressions which he 
represented as being directly applicable to the exceptive cases, in which 
particular observations render the forms hitherto given, doubtful or inde- 
terminate. He also noticed a numerical application which he made of 
his formulae and of others connected with the method of Laplace, to the 
data of the comet of 1803 ; and he intimated that a comparison of the 
results obtained by him in that and other instances, had led him to some 
remarks, which he inserted towards the close of his paper, from his opin- 
ion of their analytical and practical importance. 

Dr. Patterson read a paper by Professor Charles Bonnycastle, of the 
University of Virginia, containing ** Notes of experiments, made August 
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^Qd to 525th, 1838, with the view of deteimming the depth of the sea by 
he echo." 

This paper, which was not offered for publication in the Society's 
Transactions, states that the generally received notions in regard to the 
Qtensity of soand in water, and the distance to which it is conveyed, had 
luggested to Mr. Bonnycastle, some years ago, the idea that an audible 
!cho might be returned from the bottom of the sea, and the depth be thus 
flcertained from the known velocity of sound in water. The probability 
f this view was deemed at least sufficient to justify an experiment ; and 
ccordingly the Navy Commissioners authorized the construction of the 
lecessary apparatus, and Captain Gedney, of the U. S. Brig Washington, 
ttached to the coast survey, vdunteered his services and the use of his 
essel, and authority to this effect was liberally granted by the Secretary 
f the Treasury, Mr. Woodbury. 

The apparatus, which is fully described in Mr. Bonnycastle's paper, 
onsisted, first, of a petard or chamber of cast iron, 2^ inches in diam- 
ter and 5| inches long, with suitable arrangements for firing gunpowder 
Q it under water; secondly, of a tin tube, 8 feet long and 1] inches in 
liameter, terminated at one end by a conical trumpet-mouth, of which 
he diameter of the base was 20 inches, and the height of the axis 10 
nches ; thirdly, of a very sensible instrument for measuring small inter- 
als of time, made by J. Montandon of Washington, and which was ca- 
pable of indicating the sixtieth part of a second. Besides these, an ap- 
paratus for hearing was roughly made on board the vessel, in imitation of 
hat used by Colladon in the Lake of Greneva, and consisted of a stove- 
>ipe, 4^ inches in diameter, closed at one end, and capable of being 
»lunged four feet in the water. The ship's bell was also unhung, and an 
irrangement made for ringing it under water. 

On the 22d of August, the brig left New York, and in the evening the 
experiments were commenced. In these, Mr. Bonnycastle was assisted 
)y the commander and officers of the vessel, and by Dr. Robert M. Pat- 
erson, who had been invited to make one of the party. 

In the first experiments, the bell was plunged about a fathom under 
xrater and kept ringing, while the operation of the two hearing instru- 
nents was tested at the distance of about a quarter of a mile. Both in- 
itruments performed less perfectly than was expected ; the noise of the 
faves greatly interfering, in both, with the powers of hearing. In the 
rumpet-shaped apparatus, the ringing of the metal, fi'om the blow of the 
?aves, was partly guarded against by a wooden casing ; but, as it was 
)pen at both ends, the oscillation of the water in the tube was found to 
« a still greater inconvenience, so that the sound of the bell was better 
leard with the cylindrical tube. At the distance of a quarter of a mile 
hk sound was a sharp tap, about the loudness of that occasioned by 
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striking the back of a penknife against an iroa wire : at the distance of a 
mile the sound was no longer audible. 

In the second experiments, the mouth of the cone, in the tnunpet ap- 
paratus, was closed with a plate of thick tin, and both instrumenlB were 
protected by a parcelling of old canvas and rope-yarn, at the part in con- 
tact with the surface of the water. In these experiments the cone wis 
placed at right angles to the stem, and the mouth directed toward the 
sound. The distances were measured by the interval elapsed between 
the observed flash and report of a pistol. At the distance of 1400 feel, 
the conical instrument was found considerably superior to the cylindrical, 
and at greater distances the superiority became so decided, that the latter 
was abandoned in all subsequent experiments. At the distance of 5270 
feet, the bell was heard with such distinctness as lefl no doubt that it 
could have been heard half a mile further. 

The sounds are stated in the paper to have been less intense than those 
in air, and seemed to be conveyed to less distances. The character of 
the sound was also wholly changed, and, from other experiments, it ap- 
peared that the blow of a watchmaker's hammer against a small bar of 
iron gave the same sharp tick as a heavy blow against the large ship's 
bell. It is well known that Franklin heard the sound of two stones 
struck together under water at half a mile distance; yet two of the boat's 
crew, who plunged their heads below the water, when at a somewhat less 
distance from the bell, were unable to hear its sound. 

On the 24th of August, the vessel having proceeded to the Gulf Stream, 
experiments were made with the view for which the voyage was undep 
taken : that is, to ascertain whether an echo would be returned, through 
water, from the bottom of the sea. Some difficulties were at first pre- 
sented in exploding the gun under water, but these were at length over- 
come. The hcaring-tul>e was ballaiiited so as to sink vertically in the 
water. The observers then went, with this instrument, to a distance of 
about 150 yards from the vessel, and the petard was lowered over the 
stern, about three fathoms under water, and fired. The sound of the 
explosion, as heard by Mr. Bonnycastle, was two sharp distinct taps, at an 
interval of about one third of a second. Two sounds, with the same in- 
terval, were also clearly heard on board the brig; but the character of the 
sounds was different, and each was accompanied by a slight shock. 
Supposing the second sound to be the echo of the first from the bottom 
of the sea, the depth should have been about 160 fathoms. 

To ascertain the real depth, the sounding was made by the (H^dinary 
method, but with a lead of 75 pounds weight, and bottom was distinctly 
felt at 550 fathoms, or five furlongs. The second sound could not, there- 
fore, have been the echo of the first; and this was proved, on the follow- 
ing day, by repeating the experiment in four fathom water, when the 
double sound was heard as before, and with the same interval. 
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The coQclasioii from these experiments is, either that an echo cannot 
be heard from the bottom of the sea, or that some more effectual means 
of producing it must be employed. 

Dr. Hare suggested the expediency of employing the Galvanic fluid to 
fire gunpowder below the surface of water, in experiments similar to those 
of Professor Bonnycastle. 

The President laid on the table for the inspection of the members, an 
English and Japanese, and Japanese and English Vocabulary, by the 
Rer. W. H. Medhurst, late of Batavia, now in London, and a ** Translap 
tion of a comparative Vocabulary of the Chinese, Corean, and Japanese 
Languages, to which are added the thousand Characters classic, in Chi- 
nese and Corean ; the whole accompanied by copious Indexes of all the 
Chinese and English Words occurring in the Work,'' by the same au- 
thor, under the name of Philo-Sinensis. 

These two books, the President said, throw considerable light on the 
Tarioos graphic systems of the Indo-Chinese nations ; they had been 
communicated to him by our associate, Mr. Pickering, of Boston, to 
whom they must be returned ; he, therefore, recommended to the society 
to take measures to procure them for the library. 

The recommendation of the President was then adopted, and the 
books referred to, ordered by the society. 

Dr. Hare laid before the society, a specimen of platinum, weighing be- 
tween twenty two and twenty three ounces, being part of a mass of twen- 
ty five ounces, fused by him in May last, by means of his compound 
Uowpipe. 

Dr. Hare also mentioned that he had observed, during a recent tor- 
nado at Somerset, Mass., various circumstances, which he detailed, all 
leading to the conclusion that a hiatus or place of rest exists at the cen- 
tre of motion of the tornado. 

Oct. 5, 1838.-*Tbe Committee on the solar eclipse of the 18th of Sep- 
tember, made a farther Report in part 

This portion of the report embraced the observations made in the vi- 
cinity of Philadelphia, of which the following are the principal results, 
arranged in the order in which they virere received, and, with one excep- 
tion, in mean time of the place of observation ; the longitudes being 
reckoned from Greenwich. 

No. 16, by Robert Treat Paine, Esq., at the west front of the Capitol, 
Washington. Latitude 38^ 53' 23" N., as determined by Mr. Paine, with 
his Troughton's sextant. Longitude 5h, Sm. 8s. west. With 3i feet 
equatorial, green screen glass. Time by three chronometers, regulated 
by eastern and western altitudes of sun and stars, with his Troughton's 
sextant 
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*. 


m. 


*. 


1 
1 


Beginning, 


3 


6 


9J8 


i 


Formation of ring, .... 


4 


24 


28.15 




Rupture of ring, .... 


4 


30 


18.55 




End, 


6 


39 


64JJD 




Duration of eclipse 


2 


33 


45.31 




Do. of ring, .... 




6 


5a40 





3 


6 


s. 

10.4 




4 


24 


28.4 




4 


30 


ia9 




6 


39 


6&4 




2 


33 


46.0 






5 


50.5 



" The ring formed instantaneously, and broke nearly bo. No beids 
trere seen, nor the dark lines mentioned by Mr. Baily, nor the light 
round the moon, although all were looked fon. No distortion of the 
moon's limb could be ' seen, and the cusps of the sun, before the ring 
formed, were as sharp as needles." 

No. 17, by Lieut Gilliss, U. S. N., at the Marine Observatory^ Wadh 
ington City, N. 8", W. O.O85. in time, from the Capitol, with a 3i feet 
achromatic, green screen glass, power 50. Astronomical clock rq^olated 
by a fire feet transit instrument. 

Beginning, 
Formation of ring, 
Rupture of ring, 
!End, 

Duration of eclipse, 
Do. of ring, 

" At beginning of eclipse, limbs sharp and well defined. The same 
at formalion and rupture of the ring, only in the former the light seemed 
to flash round the moon's limb." Two detached arched portions of the 
ring were seen separated from the cusps, " while the space between pre- 
sented points of light (beads) only." 

No. 18, by Prof. Elias Loomis, at the Observatory of the Western Re- 
serve College, Ohio. Latitude 41° 14' 42" N. Longitude 5h. 25m, 355. 
W. With a five feet equatorial, mounted on a stone pier under a revolr- 
ing dome, with yellow screen glass, power 150, nearly. Astronomical 
clock regulated by a 30 inch transit circle by Simms. 

Beginning lih. 27m. 26.75. sidereal time. 

Other phases lost by clouds. 

Nos. 19 and 20, by J. Gummere and his son S. J. Gummere, at the 
Haverford School Observatory, Chester County, Pa. Latitude 41° 1' 
12' N. Longitude 5h. Im, I65. W. With two 3^ feet telescopes by 
TuUey, with red screen glasses, powers 75, nearly. Astronomical clock 
regulated by a Dollond's portable transit instrument. 

h. 
Beginning, 3 

Formation of ring, .... 4 

Rupture of ring, .... 4 



m. 

12 


17.2 


30 


29.2 


34 


44.8 
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End, . . 5 44 28.7 

Duration of eclipse, - . ... 2 32 11.5 

Do. of ring, .... 4 15.6 

Arch of faint light, with brush in centre, seen before the formation of 
i ring. Arch seen after rupture, brush of light qot recollected. For- 
ition and rupture of the ring, bj broken portions of the sun's border, 
reral in number, not round like beads, but arched portions of the ring. 
lese continued several sec<Hids, and then suddenly united in the first 
itance, and separated in the last, without, however, exhibiting the dark 
les figured by Baily. 

Noe. 21 and 22, by Charles Wister and his son Caspar E. Wister, at 
e Observatory of the former, Germantown. Latitude 40^ 1' 59^' N. Lon- 
tude 2.75. in time west of the State House. With 2} and 2 feet Gre- 
rian reflectors. Astronomical dock regulated by a 3 feet transit in- 
lunent 

Beginning, . 
Formation of ring. 
Rupture of ring, . 
End* 

Duration of eclipse, 
Do. of ring, . 

** The lucid points and dark intervening spaces corresponded cBsely 
Baily's description." 

No. 23, John Griscom. Latitude 9.7" N., longitude 0.35. in time 
3st of the Observatory of Haverford School. With a 3} feet Ddfond 
hromatic, power 80. 

Beginning, 
Formation of ring. 
Rupture of ring, (not reported.) 
End, .... 

Duration of eclipse, . 

Do. of ring, (not reported.) 

No. 24, by Prof James Hamilton, of Burlington, New Jersey. Lati- 
de 40° 5' 10" N. : 69.15. in time east of State House, Philadelphia, 
^ith a five feet achromatic, power 80. Clock regulated by equal alti- 
des with a sextant 



c 


: Wister. 


C. E. Witter. 


k. 


m. «. 


Wwm VlVtt V* 


3 


13 65.4 


3 12 54.4 


4 


31 9.4 


4 31 8.4 


4 


35 18.4 


4 35 18.4 


6 


45 8.4 


6 45 7.4 


2 


32 13.0 


3 32 13.0 


* 


4 9.0 


4 }0.0 



k. 


m. 


t. 


3 


12 


18.6 


4 


30 


31.6 


6 


44 


36.6 


2 


32 


.8.6 



Beginning, 
Formation of ring. 
Rupture of ring, 
End^ 



k. 


IK. 


«. 


3 


14 


23.7 


4 


32 


32.6 


4 


36 


19.6 


6 


46 


8.6 
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n* lit* Sm 

Daratioii of eclipse, .... 2 31 44.8 
Do. of ring, .... 3 47.0 

** The phases of the ring are the perfect fbrmaibn and perfect rupture, 
without reference to beads. No dark lines seen." 

October 19, 1838. — The Committee on the solar eclipse of the 18th 
of September, made a further Report in part, comprising the Mlowing 
obserfation: — 

No. 25, by F. R. Hassler, Esq., at Weasel Mountain, N. J., latitude 
4(P 52' 35" N., approximate longitude 4A. 57m. 25.7s. W., being one of tbe 
stations of the coast survey, with telescopes of the large theodolite, poir- 
ers 116 and 151. 

h» film M» 

First contact, 3 15 56.96 

Inner contact, 4 35 57.09 

End, 5 47 13.10 

Duration of eclipse, .... 2 31 16.12 

Do. of ring, .... I.OO 

From a drawing, accompanying Mr. Hassler's communication, it ap- 
pears that several broken portions of the ring, or beads of light, for a 
second only, extended from cusp to cusp, presenting a most beautiful 
appearance. During the rest of the eclipse, except this single second, 
the cusps were dull and rounded off at the end. 

November 2, 1838. — The Committee on the solar eclipse of the 
18th of September, made a further Report in part, comprising the 
following observations ; — 

Nos. 26 and 27. Observations of Professors Alexander and Henry, 
at the house of the latter, (lat. 40° 20' 6(V' N., Ion. 4A. 58m. 37.2s. W. 
of Greenwich, being 0.1 s. in time W. of Nassau Hall,) Princeton Col- 
lege, New Jersey ; with a five feet Fraunhofer, yellow screen glass, 
power 60 for beginning and end, and 40 for the ring) and with a three 
and a half feet Dollond, dark red screen glass, power 80. 

A. 711. 3, 

Beginning, - - 3 14 42.71 Henry. 

do. ... 3 14 43.31 Alexander. 
Formation of ring, - 4 33 11.27 Both observers. 
Rupture of ring, - (not observed.) 

End, - - - - 5 46 38.54 Henry, 
do. - - - - 5 46 39.24 Alexander. 
Mean duration of eclipse, 2 31 54.88 

do. of ring, (not observed) less than tabular duration. 
About two minutes before the formation of the ring. Prof. Henry 
saw, in the Dollond telescope with a red screen glass* an arch of faint 
light between the cusps, and shortly afterwards a brush of greater 
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«nsity, projecting from near the lower cusp. This phenomenon 
IS not seen by Prof. Alexander in the Fraunhofer with green screen 
isst till 61 seconds before the formation of the ring» and then only 
a luminous spot This difference could not have been the result 

any oversight on the part of Prof. Alexander ; as Prof. Henry, 
mediately on seeing it, called out to Prof. Alexander, and described 

appearance. The optical capacity of the Fraunhofer is superior 

that of the Dollond. Prof. Alexander is well known for his nice 
(serrations of the annular eclipse of the 13th February, 1831, and 

the total eclipse of the 30th November, 1834. Its explanation 
ust be sought for in the nature of the rays of which this arch and 
ush of light are composed ; rays absorbed by the green screen 
ass, and transmitted by the red. The moon's limb became brightly 
uminated at 4A. 32m. 53.285. " An appearance, similar to a row of 
;ads, was regarded as the formation of the ring." " The drops en- 
ired for a second or two." Expecting a longer duration of the ring, 
e attention of the observers was not directed to the sun's limb at 
e instant of the rupture. The light succeeding the rupture of the 
Qg was visible in the Dollond telescope till 4A. 41m. 16.27^., (the 
inute uncertain, perhaps a minute earlier,) having disappeared sev- 
al minutes earlier in the Fraunhofer refractor. 
No. 28. The beginning of the eclipse was observed by William 
ranch Bond, at his private Observatory, with a two feet Gregorian, 
3wer 44 ; latitude 45'' 19" 15'' N., longitude 4A. 44m. 17.29s. west of 
reenwich, (or 0,69s, in time west of Boston State House by Mr. 
aine's trigonometrical survey,) as follows : — 

Beginning, 3h, 28m. 10.90s. mean time of place of observation. 

End, lost by clouds. 

No. 29. The beginning was observed at 3A. 28m. 11.6s. at the 
tate House, Boston, by Mr. Borden, with a 3^ feet refractor. Clouds 
revented its observation at Cambridge. 

The Committee also reported the following observations of R. T* 
aine, Esq., on the occasion of his journey to Washington to observe 
le eclipse. These were made with his sextant, constructed by 
roughton for the chronometrical survey of Massachusetts, and care- 
illy corrected by that artist for all sensible error of eccentricity ; and 
ith three excellent chronometers used by Mr. Paine in the survey. 
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Latitude of the CSapitoL 
Sep. 17th, by 21 observed altitudes of both limbs 

of the sun, 2SP 159 23^39* 

" " 16 do. i?Ceti, 22.75 

" " 22 do. Polaris, 21.77 

'' 22d 12 do. both limbs of the sun, 22.31 

" " 12 do. Polaris, 22.70 

7 do. i?Ceti, 24.89 



«« <i 



By mean of 56 altitudes of sun and southern stars, 23.16 

do. of 34 do. Polaris, 2224 



Latitude of the Capitol, N. 38° 53- 22.7' 

The corrections of the chronometers were determined by Mr. iPaine 
for Boston State House, from transit observations of Mr. Bond, at 
Dorchester; those for Philadelphia State House, by eastern and 
western altitudes of stars, observed at the High School Observatory, 
by Messrs. Paine, Riggs, Walker, and Kendall, with the Troughton's 
sextant, circle, a Pistor's sextant, and a sextant (maker^s name un- 
known) reading to W. Those for Washington were made by Mr. 
Paine. The daily rates of the chronometers for Washing^n were 
on mean time, 

151 Barraud - 14.27 

682 do. + 1.67 

1678 Arnold + 8.46. 



With these rates, the condition of the chronometers at the begin- 


ning of the eclipse was a£ 


\ follows : — 




151 Barraud. 


682 Barraud. 


1678 Arnold. 




711. S. 


fn. s. 


7n. 8. 




+1931.59 


+25 11.27 


+31 46.21 


by 8 W. alt's of sun, Sep. 17. 


31.18 


11.52 


46.43 


9E. " aTauri, " 


30.96 


11.61 


46.34 


4E. " aOrionis, " 


31.70 


11.20 


46.12 


12 E. " sun, " 


32.65 


12.13 


47.14 


8 E. " a Androm. 18. 


31.70 


11.38 


46.34 


12 E. '* sun. 


+19 31.68 


+25 11.48 


+31 46.41 


Mean of 53 altitudes. 



The longitude of the Stale House, Boston, is stated by Mr. Paine 
to be 4A. 44/71. 16.6s. W., as the result of all the observations yet made. 
It is the same as that which Dr. Bowditch had deduced from those of 
1811 and previous. The longitude of the State House, Philadelphia, 
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•btained by Mr. "Walker from the principal observations made at 
Philadelphia to this time, is 5A. Om, 39.2s. W. With these longitudes 
IS standards, Mr. Faine's chronometric observations give, 

m. s. 
ioston — Philadelphia by 151 Barraud 16 24.27 going from Boston to PhiJa. 

662 do. 22.30 do. 

1678 Arnold 24.03 do. 

151 Barraud 23.33 returning from Phila. to Boston. 

682 do. 23.60 do. 

1678 Arnold 23.76 do. 

Philadelphia — Capitol by 151 ^ 

682 > Mean 7 26.43 going from Phila. to Capitol. 
1678 S 
151^ 

682 > Mean 7 26.50 returning from Capitol to Phila. 
1678) 

Hence, longitude of Capitol =4 44 16.64^ 50.01=5 8 6.61 

s5 39.2+7 26.46=5 8 5.66 

Mean =5 8 6.14 



Mr. Walker, in a paper read before the Society, March % 1838, 
Tom a discussion of all the observations then made at Washington, 
inds the longitude of the Capitol 6A, 8m. Is. W., a value which is 
probably not far from the truth. 

Thus we have an additional proof, if any were needed, of the error 
3f 25 seconds in time of Lambert's longitude of the Capitol, reported 
to Congress, and adopted by that body. 

The coincidence between the interval from Boston to Philadelphia, 
viz. 

By celestial phenomena, 16 22.60 
By chronometers, 16 23.55 

shows that the error of either is reduced within narrow limits. 

The Mansion House, Northampton, Mass., lat. 42^ 19^ 4.6" N. by 
327 altitudes of northern and southern stars, has the following longi- 
tude : — 

m. s, 
Boston — Northampton, 6 17.72 by 74 chronometers. 

do. 6 17.89 by immersion t Sagittarii. 

Northampton— Phila. 10 4.06 by do. 

This immersion of ^ Sagittarii was observed, Aug. 22d, 1836, as 
follows : — 

A. 911. #. 

By R. T. Paine, at 10 14 57.46 at Mansion House, Northampton. 
By W. C. Bond, at 10 23 20.90 at bis Observatory. 
By S. C. Walker, at 10 1 7.30 at N. 4.4'', W. 1.06f. of State House, Phil. 
Vol. xzxTiii, No. l.-^Oct-Dec. 1839. 22 
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Again, for the loDgitude of Brown University, Providence, Mr. 

Paine finds, 

m. 8, 
Boston — Providence, 1 22.64 by 40 chronometers. 

do. 1 22.29 by eclipse of iVIay 16th, 183a 

Mr. Paine's observations of the eclipse of Sept. 18th have already 
been reported. Those for latitude and regulation of chronometers 
have been stated more at length, in order to furnish examples of the 
method pursued by that gentleman in the chronometric survey of 
Massachusetts, the only work of the kind of mnch extent hitherto 
performed in this country. Some idea of the labors of Mr. Paiae 
may be formed from the fact, that, during its progress, he has beeo 
under the necessity of making and reducing more than 100,000 ob- 
servations of altitudes of the sun and stars, without any assistance. 

It is proper to add that Mr. Gitliss^s observations, already reported, 
appear to require a subtractive correction of 1.95^. Thus Mr. Paioe's 
observations give, 

Sept. 18th, 21 25, Barraud 151, fast by its own rate, +19 20.60 

by comparison with 682 Barraud, 20.91 

1678 Arnold, 20.89 

by mean of three chronometers, 19 20.87 

by Mr. Gilliss's transit observations^ 19 22.82 

Discrepancy, 1.95 

Professor Henry read a paper entitled ''Contributions to Electri- 
city and Magnetism, No. 3. On the Phenomena of Electro-dynamic 
Induction." Referred to Prof. A. D. Bache, Dr. Patterson, and Dr. 
Hare. 

The primary object of the investigation undertaken by the author, 
was the discovery of induced currents from ordinary electricity, sim- 
ilar to those produced by galvanism. Preparatory to this, a new 
investigation was instituted of the phenomena of galvanic induction, 
and the result of this forms, perhaps, the most important part of the 
communication. 

The first section of the paper refers to the conditions which influ- 
ence the induction of a current on itself, as in the case of a Ions 
wire and a spiral conductor. These are shown to 'depend on the 
intensity and quantity of the battery current, and on the length, thick- 
ness, and form of the conductor. 

The next section examines the conditions necessary to the produc- 
tion of powerful secondary currents, and also the changes which take 
place in the same, when the form of the battery, and the size and form 
of the conductor are varied. The important fact is shown, that not 
only a current of intensity can be induced by one of quantity, bat 
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so the conversei that a current of quantity can be produced by one 
r intensity. 

The third section relates to the effect of interposing different sub- 
ances between the conductor which transmits the current from the 
ittery, and that which is arranged to receive the induced current. 
II good conducting substances are found to screen the inducing ae- 
on, and this screening effect is shown, by the detail of a variety of 
Lpcriments, to be the result of the neutralizing action of a current^ 
kdoced in the interposed body. ' This neutralizing current is sepa- 
ttely examined, and its direction found to be the same as that of the 
Ittery current. The question is then raised, how two currents in 
le same direction can counteract each other ? An answer to this 
uestion is given in a subsequent part of the paper. 

The fourth section relates to the discovery of induced currents of 
le third, fourth, and fifth orders ; — that is, to the fact that the second 
arrent is found capable of inducing a third current, and this latter 
o[ain another, and so on. The properties of these new currents are 
ext examined, and the screening influence is found to take place be- 
iveen them; quantity is induced from intensity, and conversely; 
lagnetism is developed in soft iron ; decomposition is effected, and 
itense shocks are obtained, even from the current of the fourth or- 
er. A remarkable and important fact is stated in reference to the 
irection of these currents. If the direction of the battery current 
nd that of the second be called plus^ then the direction of the third 
urrent will be minus, of the fourth current />Zt^, of the fifth minus^ 
nd so on. The application of the fact of these alternations is made 
} the explanation of the phenomenon of screening before mentioned, 
nd also to the improvement of the magneto-electrical machine. 

The last part of the paper relates to the discovery of secondary 
urrents, and of currents of the several orders, in the discharge of 
rdinary electricity. ShockB are obtained from these ; the screening 
ifluence of good conductors is shown to take place ; magnetism is 
eveloped ; and the alternations in the direction are found to exist as 
1 the currents from galvanic induction. Some remarkable results 
re given in reference to the great distance at which the induction 
ikes place. Experiments are detailed in which needles were made 
lagnetic, when the conductors were removed to the distance of 
velve feet from each other. 

Prof Henry made a verbal communication, during the course of 
hich he illustrated, experimentally, the phenomena developed in 
is paper. 

November 16, 1838 — The Committee on the solar eclipse of the 
Sth of September, made a further Report in part, comprising the fol- 
>wing observations : — 
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No. 30. Observation of A. Holcomb, at his Obaerratoiyy SoDth- 
wick, Mass., with a seven feet Herschelian of his own constnictioD, 
power 225, with red screen glass. Southwick is in latitude 420 Qf 
41" north ; longitude 4A. 51m. 12^., by Mr. Holcomb*s triangnlatioi 
with Springfield Court House, one of the points determined by Mr. 
Paine. Mr. S. C. Walker finds, from Mr. Holcomb's observation of 
the solar eclipse of 1836y for this longitude 4h» 51 m. 13.29. Mean 
value 4k. 51m. 126^. W. 

h. 9K. 8. 

Beginning, 3 20 19 Mean time. Observation satisfactory. 
End, 5 50 27 do. Doubtful one second. Sun's limb 

Duration, 2 30 8 tremulous, and near horizon. 

No. 31. Observation of Prof. Albert Hopkins, at the Observatory 
of Williamstown College, Mass. LaUtude, 42° 42 44" N., longitude 
4Ji. 52m. b2s. W. Astronomical clock regulated by a four feet traniit 
instrument. 

h. HI. #. 

Beginning, 3 17 19.9 Mean time. Good observation. 
End, (not observed) Sun too near the horizon. 

The Committee on Dr. Hare's paper on the Tornado which passed 
over a suburb of Providence, R. I., in August last, reported in fsTor 
of publication, and the report was adopted. 

The phenomena and facts, stated in this paper, are quite consistent 
with those mentioned upon the authority of Prof. Bache, Mr. Espy, 
and other observers, relative to the tornado which took place in New 
Jersey, at or near New Brunswick, in June, 1835, and of which an 
account will be found in the last volume of the Transactions of the 
Society. This paper embraced a letter from Zachariah Allen, Esq., 
a highly respectable gentleman of Providence, who was an eye-wit- 
ness of the tornado, having been quite as near to it as was consistent 
with safety. One of the facts noticed by Mr. Allen, Dr. Hare con- 
siders as tending to justify his opinion, that the exciting cause of these 
meteors is electrical attraction. Mr. Allen alledged that, as soon as 
the tornado came into contact with the surface of the river, the 
water rose in a foam ; that, under these circumstances, two flashes 
of lightning passed between the water and the overhanging clouds; 
and that, after each flash, there was a perceptible subsidence of the 
foam. This result is precisely what Dr. Hare conceives would en- 
sue, if the foam arose from an attraction between the water and the 
stratum of air above, caused by opposite states of electrical excite- 
ment. In such case, the passage of sparks always necessarily tends 
to restore the equilibrium between the electrified masses, and coni^e- 
quently to lessen their reciprocal attraction. 
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Dr. Hare made a yerbal communication in relation to his compound 
owpipe. He stated that, having in a letter to the chemical section 

* the British Association, mentioned the fusion of twenty-five ounces 

* platinum, of which he had already informed the Society, a Mr. 
iaugham, who is employed at the Adelaide Gallery in London to 
:hibit the hydro-oxygen microscope, had asserted that the fusion in 
lestion had been accomplished by a blowpipe of a kind which be 
id contrived, and of which one had been bought by Dr. Hare when 

London- 

Dr. Hare said he would not have considered this ridiculous and 
'oundless allegation worthy of notice, had it not been made before 
le chemical section of the British Association, and had not the indi- 
dual, by whom it was made, been honored by a British society with 
premium for the instrument which he miscalled At^ blowpipe. This 
owpipe differed immaterially from one of which he, Dr. Hare, had 
jblished an engraving and description in Silliman^s American Jour- 
il of Science for 1820, (Vol. H, page 298, fig. 3;) being a modifica- 
on of his blowpipe described in Vol. XIV, of Tilloch's Philosophical 
Magazine for 1802. 

The only difference between the instruments described and repre- 
!nted in those publications, and that employed by Maugham, was that 
le latter formed near the apex an acute angle, so as to be convenient 
•r directing the flame upon a cylinder of lime for producing the lime- 
B^ht. 

With a view to show this method of illumination, agreeably to the 
rocess in which a revolving cylinder of lime is employed, Dr. Hare 
ated that he had purchased one of the crooked blowpipes alluded to ; 
U he hadnever used it for any purpose, having found his own blow- 
pe above mentioned preferable, when the jet was directed obliquely 
> wards. 

Unless cured of the crookedness, which was its only essential dis- 
iguishing attribute, the blowpipe used by Maugham was evidently 
ifit for the fusion of any metal. Dr. Hare stated that he would not 
idertake the fusion with it of an ounce of platinum ; and concluded 
r saying, that whenever the process by which he had lately extended 
e power of his blowpipe should be published, it would be seen that 
)wever it might differ from those which he had previously contrived, 
differed still more from that which Maugham had appropriated to 
mself. 

Prof. Bache informed the Society, that, in conjunction with Prof, 
ugers and Mr. Saxton on the nights of the 12th and 13th of Novem- 
IT, and with Prof. Rogers and Mr. Walker on the 13th and 14th, he 
id observed the number of meteors or shooting stars. The first night 
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was clear for only about an hoar, tis. between three-quarters past one 
and two, when but one meteor was seen. The second was clear until 
half past two ; but not even an ordinary average number of meteon 
was seen. 

On the authority of a letter from Mr. Levett Harris, Dr. Baehe re- 
ported the decease of Mr. F. H. Le Comte, of Paris, a member of ths 
Sociely. 

December 21, 1838. — The Committee on the solar eclipse of ths 
18th of September, made a further Report in part, comprising the 
following observations, received through the attentions of their cor- 
respondent, Prof. S. Alexander, of Princeton College, New Jersey:— 

No. 32, by Prof. Augustus A. Smith, of the Wesley^n University, 
Middletown, Conn. Latitude 41° 33' 8" N. : longitude as deduced bj 
himself from this observation, by the method of Woolhoase, in the 
Nautical Almanac for 1837, 4h. 50m, 2s. W. 

h» fit, s. 
Beginning, - - 3 22 0.81 Mean time. 

End, - - - 5 52 1.46 Mean time. 

His telescope was a Herschelian, by Holcomb, seven feet in length, 
six inches in aperture, with a deep red screen glass, power 150. 
*' There was nothing unusual in the appearance, except, perhaps, about 
the time of greatest obscuration. At first were seen two or three 
brushes or pencils of light, streaming out from that border of the 
moon, which was not projected on the sun's disc, about equidistant 
from each other, and from the higher cusp of the sun. These soon 
disappeared, and were succeeded by a faint diffuse light, bordering 
two-thirds of the lower part of the sun's limb. The duration of this 
appearance was not noted." 

Prof. Smith also noticed an indentation in the sun's limb, which he 
attributes to the protrusion of a lunar mountain, before any other por- 
tion of the moon was visible on the sun's disc. The Committee are 
of opinion that this appearance should be referred to that class of 
phenomena which usually precede and follow a central eclipse and 
which are to be ascribed to some optical cause rather than to the pro- 
trusion of lunar mountains. 

No. 33, by Mr. I. N. Z. Blaney, at New Castle, Del., latitude 39^ 

40' N., longitude 6A. 2m. Ss. \V. ; observation of the duration of the 

ring with a spy-glass, with smoked glass screen. 

m. 1. 
From the appearance of the drops to the rupture of the ring, 4 47 

From the perfect formation of the ring to the perfect rupture, 4 45 

Prof. Alexander remarks that the luminous arch round the moon's 
dark limb, and the brush of light were only partially visible in his 4 



MisceUaniei. 175 

Fraunhofer, with a yellow screea glasSt having a slight tint of 
sn. He saw them distinctly in the 3^ feet Dollond, with a red 
sen glass, used by Prof. Henry, for some four minutes after the 
tare of the ring, though none was visible in the Fraanhofer tele- 
>e ; at least none is recollected to have been seen, though he ex- 
aed the sun in the direction in which the ring broke. The testi- 
ly of so experienced an observer, who, in examining this arch and 
»h of light, used, interchangeably, the yellow and red screen 
»es, in favor of their far greater visibility through the red screen 
IS, appears to be conclusive on the subject. This remarkable cir« 
istance, not hitherto noticed in European observations, and first 
gested by Robert Treat Paine, Esq., from his observations at 
shington, appears to be now confirmed. It is one of great im- 
tance ; as it seems to furnish evidence of the existence of a lunar 
losphere, through which, as through our own, the red rays have the 
atest penetrative power. It also leads to new views concerning the 
se of the remarkable appearances of the beads of light, and the dark 
s frequently noticed ; since it shows that their appearance may be 
ipletely modified by a change in the color, and, consequently, in 

absorbing power of the screen glass through which they are ob- 

ved. 

The fact, noticed by most of the observers, that before the forma- 

1 and after the breaking of the ring, the edge of the moon off the 

was distinctly visible, and illuminated for some distance within the 
on's surface, is just such as would be presented by a twilight caused 
a lunar atmosphere ; nor does there seem to be any other plausible 
»1anation of this phenomenon. 

rlr. Lea submitted the following description of a new shell, recent- 
taken in the vicinity of Cincinnati by Mr. T. G. Lea. 

MELANIA CINCINNATIEN8IS. 

Testi yalde dcprcssA, infernd compress^, fuscft, trifaaciatft, bicarinatA, apice 
nninatA ; aDfractibus quatemis ; aperturd subrotundi/' 

'bis is a very minute specieSi and very remarkable for its roof>shaped 8pire,*and 
carinae which are colored. 

)n motion of Dr. Patterson, the Cominittee appointed on the late 

Ipse, were instructed to make and collect observations in relation to 

occultation of stars in the constellation of the Pleiades, which will 

ur on the 27lh instant. 

January 4, 1839. — Dr. Dunglison made a verbal communication 

the subject of the vaccine virus and its alledged liability to lose 

protective character under certain circumstances. 

le stated that, in consequence of severe epidemic small-pox having 

ently occurred in England, from which many who had been pre- 
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Yiotisly Yaccinated had suffered severely* it had been a matter of so- 
licitude with many medical practitioners to revert to the original source 
for vaccine virus. Mr. Estlin, of Bristol, having succeeded in obtain- 
ing some lymph from a cow laboring under cuw-pox, inserted it in the 
arm of a young lady, in August last, and from her the disease was 
subsequently propagated. Some of the virus, obtained at ten removes, 
was sent to Dr. Dunglison by Messrs. Estlin and Carpenter of Bristol 
This has been used in several cases, and the disease produced by it ^ 
appeared to him to be more satisfactory than Uiat which reanlts from 
the old virus. 

Dr. Dunglison stated that there was reason to believe that a suffi- 
cient supply of the new virus would soon be obtained for dlstribation 
through the country. 

Professor A. D. Bache stated to the Society that observations had 
been made on the night of the 12th — 13th of November last, by Pro- 
fessor Henry, at Princeton, Professor W. B. Rogers, at the Universitj 
of Virginia, and Professor R. P. Smith, at Kenyon College, Ohio, 
neither of whom had noted an unusual number of the meteors com- 
monly called ** shooting stars." 

January 18, 1839. — Professor A. D. Bache made a verbal comroa- 
nication relative to an extraordinary instance of the rapid corrosion 
of a chain cable in sea-water, reported to him by Lieutenant George 
M. Bache, of the U. S. Navy, and showed the Society a link from a 
portion of the cable. 

The chain cable, of which this was a part, was used to anchor the 
Light-boat off Bartlett's reef, near New-London, Connecticut. The 
portion between the hawse-hole and the bridle of the anchors, about 
eleven fathoms in length, is particularly exposed to corrosion. In a 
few months the links, or the keys of the shackles attaching the chain to 
the bridle, become so much oxidated as to lose the requisite tenacity. 

The link, presented as a sample of the chain, is irregularly oxidated 
and worn, presenting serai-spheroidal cavities, and the fibrous structure 
of the iron is very distinctly developed. While this is the case with 
the wrought iron part of the link, the cast iron stud which strengthens 
it is not materially acted on. The raised letters upon the stud are per- 
fect. 

The circumstances in which this chain is differently situated from 
others, used in similar situations, result from the peculiar construction 
of the Light-boat, by which the copper sheathing rises above, and is 
in contact with, the cast-iron hawse-pipe, through which the cable 
passes. This cast-iron pipe has on its exterior a lead pipe. The cop- 
per sheathing is bright. 
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! action being attributed by Lieutenant Bactie, to the contact of 
>per and iron in presence of sea-water, he had ordered the cop- 
be removed from around the hawse-hole, the result of which ex- 
mt would test the truth of the supposition, 
fessor Bache stated his wish to call special attention to the entire 
less of the cast-iron, while the wrought4ron was corroded ; as if 
ter had acted as a protector to the former. He believed that 
reneral laws of interest would be made out by the Committee 
British Association engaged in investigating the subject to which 
ct appeared to belong. 

Committee on making and collecting observations of Celestial 
mena, reported in part, that they had received the following ob» 
ions of Lunar Occulta tions of the fixed stars, in mean time of 
ices of observation. 

.838L k. m. #. 

. 2, d Pleiadam, Em. 13 53 11.10 d. 1. Phila. Obs'ry. W. and K. 

D Im. 13 18 12.10 b. i. « < 

Em. 14 34 50.60 d. I. " « 

/ Im. 14 9 53.60 b. 1. " « 

Em. 15 19 25.10 d. 1. " « 

k Em. 15 26 34.40 d. 1. « « 

21, 58 u Sagittarii, Im. 6 1 24.30 d. 1. 

« Em. 713 20.00 b. 1. 

* 8th mag. « Im. 6 9 12.30 d. 1. 

60 a ^agittarii, Im. 7 43 5.10 d. 1. 

.27, n Pleiadum, Im. 8 34.70 d. 1. 

Em. 9 17 33.80 b. 1. 

/ Im. 8 53 56.70 d. 1. 

57.60 d. 1. 

k Im. 8 54 10.80 d. 1. 

12.20 d. 1. 

'. 2, d Pleiadam, Im. 12 34 26.10 b. 1. Wagner's Houae, T. Wagner. 

Em. 13 53 2«.80 d. 1. «* « 

ti Im. 13 18 48.80 b. 1. « « 

Em. 14 34 38.60 d. 1. " " 

/ Em. 15 19 24 40 d. 1. " " 

h Em. 15 26 32.40 d. 1. " « 

. 27, d Pleiadum, Em. 8 34 35.00 b. i. « <« 

/ Im. 8 54 0.00 d.l. « « 

Em. 10 1 17.90 b. 1. « « 

h Em. 10 11 59.90 b. 1. « « 

.21, 58 u Sagittarii, Im. 6 3 57.35 d. 1. Princeton College, Alexander. 

60 a Sagittarii, Im. 7 44 37.49 d. 1. « « 
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1838 Jk fn M 

36. Dec. 27, / Im. 6 57 7.85 d. 1. Princeton CoUegt, A. 

37. Im. 8.15 d.l. " B. 

38. Em. 10 611.30 b. 1. << A. 

39. h Im. 6 57 32.76 d.l. « A.todB. 

40. Em. 10 21 31.55 b. 1. «< A. 

41. Nov. 13, a Virginis, Im. 20 32 38.40 b. I. Dorcborter Obs'y. Bond. 

42. Dec. 2, c Aurigse, Em. 17 32 19.00 d. 1. Fame's House, Bofton. Pkioi. 

43. « 24, f Pificium, Im. 9 53 16.84 d. I. « « 

44. " 27, / Pleiadura,Im. 9 18 43.28 d. 1. « « 

45. Nov. 21, 58 a Sagittarii, Im. 6 12 3320 d. 1. Holcomb's Obs'j. Holeonb. 

46. Dec. 24, i Piscium, Im. 9 44 29.50 d. 1. « «* 

47. « 27. n Plciadum,Im. 8 16 43.10 d. 1. « «* 
No. 1, at the Philadelphia Observatory of the Central High School. Lat 39^57' 

8" N. ; longitude 5A. Otn. 42^. west of Greenwich. 
No. 2, good observation. No. 3, doubtful, eye not directed to the exact place of 

emersion. Nos. 4, 5, 6, 7, 9, 11, 13, 14 and 15, good obserratioof. No. 

10, doubtful. No. 12, star reappeared in contact with bright limb. 
No. 16, doubtful Is. 
No. 17, at T. Wagner's house, 2.165. in time, east of the Philadelphia Observi- 

tory, with 5 feet equatorial. No. 18, probably too late several seconds. 
No. 19, doubtful. No. 20, good observation, preferable to No. 3. Nos. 21, 23 and 

24, good observations. Nos. 23, 25 and 26, uncertain, from brightness of 

moon*s limb. 
No. 27, at Prof Stephen Alexander's house, 6" north, 0.3f. in time, eait of Nioaa 

Hall, Princeton College, New Jersey. 

Nos. 27, 28, 29, 30, 31, 32, 33, 36, 37 and 39, satisfactory observations. 

Nos. 34, 38 and 40, uncertain from brightness of moon's limb. 

No. 35, doubtful 1^. Nos. 33 and 36 appeared to bo followed by a slight brush of 
light. 

No. 41, at William Crancii Boud*s Observatory, Dorchester, Mass. Lat 42"' 19* 

15" N. ; longitude Ah. 44m. 17.3*. W. of Greenwich. 

No. 42, at R. T. Paiiie's house, Boston. Lat. 42*^ 20' 56" N. ; long. 4A. 44w. 16.3*. 

W. Observation uncertain. Noh. 43 and 44, very good observations. 

No. 45, at A. Holcomb's Observatory, Southwick, Mass. Lat. 42^ 0' 41^' N. ; long- 

4A. 51 m. 15.55. W. 

The initials denote respectively, 

W. Scars C. Walker. 

K. E. O. Kendall. 

J. George M. Justice. 

R. William H. C. Riggs. 

P. Robert M. Patterson. 

A. Stephen Alexander. 

B. J. V. Z. Blanoy. 

b. 1. and d. 1. denote respectively the bright and dark limbs of the raoon. 
The following candidates were elected members of the Society:— 
James Prinsep, of Calcutta. 

John Edwards Holbrook, M. D., of Charleston, S. C. 
John C. Cresson, of Philadelphia. 
James C. Booth, of Philadelphia. 
Edward Coles, of Philadelphia. 
J. F. Encke, of Berlin. A. Quetelet, of Brussels. 
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truary 15) 1639. — ^The officers and council to whom was refer- 
e letter of Doctor Warren, of Boston, inclosing a circular from 
ting of gentlemen at Boston, on the subject of the formation of 
nerican Association for the Promotion of Science, submitted 
»llowing resolution, which was adopted by the Society. 
wlved^ That the American Philosophical Society, having given 
ost respectful attention to the letters laid before them by Doctor 
^ Horner, and to the circular letter from the Committee of 
smen of Boston, by referring the first letter to a Special Commit- 
od the second, with the circular, to the Board of Officers, are of 
pinion, founded on the Reports of the Committee and of the 
rsj that it is inexpedient for this Society to undertake the organ- 
n of an Association, such as is alluded to in these communications, 
ctor Patterson read an extract from a letter from Mr. T. R. Peale, 
November 13th, 1838. 

his letter Mr.Peale states, that observations had been made on the 
of the 12th — 13th of November, on board of the exploring ves- 
le Peacock, (place not given,) relating to the number of meteors, 
xreatest number supposed to have been observed in any one 
ivas seventy-one. Mr. Peale expresses his doubts whether, from 
otion of the vessel on the night in question, it was possible to be 
ite on this point, and believes the number to have been much 
ited. 

lisplay of the Aurora Australia had been witnessed a few weeks 
i the date of the letter. 

ifessor A. D. Bache called the attention of the Society to a very 
nient method for determining the magnetic dip and intensity, 
e instrument, proposed by Professor Lloyd, of Dublin, and used 
n. Major Sabine, and Captain James Ross, in the recent mag- 
surveys in Great Britain. 

e approximate dip is observed without disturbing the magnetism 
needle. The angle with the horizon, when the centre of grav- 
the needle is removed from the axis by a small weight, is also 
ired, the needle being in the plane of the magnetic meridian, 
the first observation, a correction is applied, from observation 
tation where the dip is accurately known, to obtain the true dip. 
tecond being repeated at different places, the elements necessary 
.ermine the relative intensities are known ; and the approximate 
ila, connecting these observed elements with the relative intensi- 
f the magnetism of the places where the change of intensity is 
reat, is very simple. 

if. Bache showed an instrument, made by Robinson, of London, 
i usual construction, for determining the magnetic dip, with nee- 
jr the employment of Professor Lloyd's method. He also tom 
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ferred to a method proposed by Professor Christie, of Woolwich, sim- 
ilar in principle, but differing in detail, and showed the needles for 
applying this method. 

Prof. Bache forther stated, that he had caused the method of heat^ 
ing these needles to the temperature of boiling water, to bring them to 
a permanent magnetic condition, as proposed by Prof. Christie, to be 
tried by Mr. Robinson. It had not proved successful. 

Mr. S. C. Walker made a ?erba] communication on the parallax of 
the star, 61 Cygni, recently investigated by Mr. Bessel, and described 
the nature of the researches by which this important point had been 
established. 

March 15, 1839. — Professor Henry, of Princeton, made a Terbal 
communication relating to a phenomenon of capillary action which 
had fallen under his notice. 

A lead tube, of about half an inch in diameter, and eight inches long, 
happened to be left with one end immersed in a cup of mercury ; and 
on inspection a few days afterwards, it was observed that the mercury 
had disappeared from the cup, and was found on the floor at the other 
end of the tube. Struck with the phenomenon, the cup was again 
fijled with mercury : the next morning the same eflect was exhibited. 

The mercury had again passed over through the tube, apparently 
like water through a capillary siphon, and was again found on the 
floor. 

On cutting the tube into pieces, it was evident that the mercury had 
not passed along the hullow axis, but had, apparently, been transmit- 
ted through the pores of the solid metal. To determine this, a lead 
rod about seven inches long and a quarter of an inch in diameter, was 
bent into the form of a siphon. The shorter leg was immersed in a 
watch-glass filled with mercury, and a similar glass placed under the 
end of the longer leg, to receive the metal which might pass over. 
At the end of twenty-four hour?, a globule of mercury was perceived 
at the lower end ; and in the course of five or six days all the mercury 
passed over, leaving a crop of beautiful arborescent crystals, of an 
amalgam of lead, in the upper glass. 

The mercury did not pass along the surface of the wire, since the 
lead exhibited, externally, but little change of appearance ; although 
the progress of the penetration could be traced by a slight variation 
of the color of the oxide on the surface. 

The action is much influenced by the texture of the lead. When a 
rod of cast lead, of the same size and form, was substituted for the 
one before described, the globule of mercury did not make its ap- 
pearance at the lower end until about forty days ; and all the mercury 
of the upper glass had not yet (after three months ) entirely disap- 
peared. 
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The peDetralion takes place mach more readily in the direction of 
the lamine of the metal than across them. A plate of thick sheet lead 
was formed into a cup, and mercary poured into this ; and it was found 
that before a drop had passed directly through, the mercury oozed out 
all around the edge of the plate. 

Professor Henry stated that he had in progress a variety of experi- 
ments to investigate this action ; and if any results of importance were 
obtained he would communicate them to the Society. 

Dr. Hare made a verbal communication to the Society, by which it 
appears that he has obtained brilliant metallic spangles of calcium. 

His processes have been, the deflagration of the phosphuret of cal- 
cium in an atmosphere of hydrogen ; the exposure of the anhydrous 
iodide of calcium to a current of hydrogen,* or ammonia in an incan- 
descent tube ; the ignition of the pure earth or its carbonate or nitrate 
with sugar; or of the tartrate and acetate per se. Hence resulted car- 
burets, which, after washing with acetic acid and rubbing on a porce- 
lain tile, display the lustre of plumbago, intermingled with metallic 
spangles, of a brilliancy rivalling that of the perfect metals. The car- 
burets, or the spangles thus obtained, are insoluble in acetic or chloro- 
hydric acid, but yield to aqua regia. The carburets are excellent con- 
ductors of the voltaic fluid, as evolved by a series of 100 pairs ; andy by 
deflagration in a receiver filled with hydrogen, yield metallic particles, 
which, rubbed on a porcelain tile, form spangles of a metallic brill- 
iancy. By igniting antimony with tartrate of lime, Dr. Hare had 
procured an alloy of that metal with calcium, and expected by analo- 
gous means to alloy the metals of the earths with various metals prop- 
er. He believed that no eflfort to obtain calcium prior to his, had been 
more successful than the abortive experiment of Sir H. Davy, in which 
the tube broke before the distillation of the mercury was completed, 
with which the calcium had been amalgamated in the voltaic circuit, 
agreeably to the process previously employed by Berzelius. Dr. Hare 
had produced amalgams by exposing the chloride, or sulphide of cal- 
cium to the circuit ; and, by distillation in an iron alembic, under the 
protection of a current of desiccated hydrogen, had isolated a portion 
of calcium, not however endowed with the whiteness or the lustre of 
that metal, as when otherwise fairly evolved. When distilled in glass 
tubes or retorts, he had found the amalgam to leave only a film upon 
the glass, devoid of any metallic attribute ; althoughin one instance, to 
secure the absence of oxygen, he had mixed an amalgam of ammoni- 
um with that of calcium. Hence he inferred, that even though the 
tube of Davy had remained unbroken, that distinguished chemist 



* By a deflagrator of one handred pain of plates, fourteen inches long by eight 

hroad. 
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would not have fonnd a residue of calcium^ uncombined with the ele- 
ments of the glass. That the spangles obtained by Dr. Hare from 
Hme, were calcium, was ascertained by their solution in aqua rcgia, and 
the successive subsequent addition of ammonia and oxalic acid ; the 
resulting precipitate being ignited, then redissolved and again precip- 
itated as at first. No precipitate ensued from the addition of ammo- 
nia prior to that of the oitalic acid. Sulphydric acid produced a slight 
discoloration, but gave no precipitate. That the substances, resulting 
from the ignition of the carbonate with sugar, and washing with ace- 
tic acid, contained calcium in the metallic state, combined with carbon, 
was evident from their being insoluble in acetic or chlorohydric acid ; 
from the deposition of carbon, and giving a precipitate of oxalate of 
lime on being subjected to aqua regia, ammonia, and oxalic acid ; from 
their metallic brilliancy, when burnished, and from their being excel- 
lent conductors of the voltaic fluid. By the ignition of the carbonates 
of baryta and strontia severally with sugar. Dr. Hare had attained 
analogous results to those above mentioned in the case of the similar 
ignition of carbonate of lime. 

The extreme avidity of calcium for iron was quite striking ; since, 
when a crucible was inclosed in a clean iron case without a cover, the 
mass, swelling up so as to reach the iron, became slightly imbued with 
it By intensely igniting the carburet of calcium, obtained from the 
carbonate and sugar, with an equal weight of dry tanno-gallate of iron, 
the whole of the aggregate became so magnetic that every particle was 
transferred from one vessel to another by means of a magnet. The 
mass was filled with minute metallic globules, which yielded only par- 
tially to chlorohydric acid, and which, when dissolved in aqua rcgia, 
gave, after adding ammonia and filtration a precipitate with oxalic acid. 

Dr. Hare was aware that it did not seem consistent that spangles of 
calcium, burnished upon porcelain, should retain their lustre ; as, under 
other circumstances, and especially when amalgamated, that metal 
was found to oxidize as soon as exposed to the air. He had, however, 
through the kindness of Mr. Booth, a pupil of Wdhler, procured a 
specimen of magnesium evolved by that celebrated chemist. This 
specimen yielded, under the burnisher, spangles of a lustre as enduring 
as that observed by Dr. Hare in the case of calcium. It should be 
recollected that slight causes may afifect the oxidability of substan- 
ces, as has been lately seen in the case of the reaction of iron with ni- 
tric acid ; and it is well known that silicon, boron, and some other 
substances have two distinct states, in one of which there is a greater 
susceptibility of combination with other bodies than in the other. 

April 5, 1839. — ^The Committee to whom was referred a paper, en- 
titled *' Contributions to the Geology of the Tertiary Formations of 
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Virginia, (second series,) by Prof. William B. Rogers, and Prof. 
Henry D. Rogers,** reported in favor of the publication of the Memoir, 
which was ordered accordingly. 

The object of this communication is to describe the geology of the 
peninsula embraced between the Potomac and Rappahannock rivers, 
extending from the Chesapeake Bay to the limit of tide water, near 
Fredericksburg. 

This area consists almost exclusively of the two great divisions of 
the Tertiary Deposits of Virginia, namely, the Eocene and Miocene 
formations. 

The paper commences with a sketch of the topographical features 
of the peninsula, making allusion, among other points, to the interest- 
ing terraced configuration of the land bordering the valleys of the two 
rivers. It then proceeds to delineate the boundaries of the Eocene 
and Miocene formations. The Eocene is shown to occupy the west- 
ern part of the peninsula, overlapping at its western edge the secon- 
dary sandstone of Fredericksburg, and extending eastward with a very 
gentle eastern dip beneath the overlying Miocene deposits, until it 
finally disappears below the level of the tide near the mouth of Chin- 
goteagrue creek on the Rappahannock, and Mathias's Point on the 
Potomac. The Miocene spreads eastward from the line connecting 
these two localities to the termination of the peninsula ; while some 
of its lower beds extend west of the same line into the Eocene dis- 
trict, where they are confined, however, to the highest portions of the 
land. 

After offering numerous details relating to the range and limits of 
these two divisions of the Tertiary Deposits, the paper treats in the 
next place of the arrangement and composition of the Miocene strata, 
which are shown to possess a close general analogy in these respects 
to the Miocene beds of the peninsula of the York and James rivers, 
described in a former communication. The two most interesting 
points of agreement are the occurrence of the blue marls low down in 
the series, and the presence of the thin band of ferruginous rock sepa- 
rating the Miocene from the overlying diluvium. 

In general the blue marl at the base of the Miocene, is the most 
replete in fossils, though towards the eastern extremity of the penin- 
sula, shells, dec, abound in the upper sands and clays. Usually the 
upper beds of the Miocene in this district are destitute of fossils, 
though full of their casts and impressions. 

These strata consist generally of light colored sandy clays, distin- 
guished by a sulphurous smell, and an acid and styptic flavor. Car- 
bonate of lime is not abundant, but the sulphate of lime occurs some- 
times in valuable proportion. Sulphate of iron, sulphate of alumina, 
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free sulpharic acid, sulphur, and even an appreciable amount of sul- 
phate of magnesia are also met with. 

The fossil impressions in these beds are beautifully disiinctt and 
appertain to all the species of shells which are found in perfect condi- 
tion in the subjacent strata. In the blue clayey marl beneath, there 
often occurs a notable proportion of green sand, which is also found 
in some of the other Miocene strata, mixed pretty largely with com- 
mon sand and clay, in beds destitute of fossils. 

The paper treats in detail of many of the more interesting localities 
in the Miocene district, describing the stratification, and presenting 
evidence of the relative fertilizing agency of the several beds. 

The fossil species which characterize the Miocene strata, are next 
enumerated. 

In the next section, an account is given of the arrangement and 
composition of the Eocene strata of the peninsula. 

In general, the lowest bed of the series is a dark greenish-Uue 
mass, composed of clay, fine sand, and a little green sand ; while 
above it, the strata are of various shades, yellow, greenish-gray, and 
brown. Little uniformity prevails in their arrangement at different 
localities. 

A thin band of ferruginous gravel frequently overlies the Eocene 
strata, and forms a distinct line of demarkation between them and the 
bottom of the Miocene. 

The stratification of the Eocene at various localities is exhibited in 
detail, and the cliaractcristic fossils specified, while the curious chem- 
ical changes which these have undergone, are also discussed. 

Dr. Hays stated that he had received through a friend some of the 
vaccine virus, recently obtained by Mr. Estlin, of Bristol, from the 
cow, and had used it with the most satisfactory results. He exhibited 
a scab, which presented all the characters described by Jenner, as 
appertaining to the genuine vaccine scab. 

April 19, 1839. — The Committee of Publication, reported the pub- 
lication of Part Second, Vol. VI, of the Society's Transactions. 

Professor Bache communicated at the request of the Committee on 
the Observatory, the following translation of a letter addressed to 
him by Professor Enckc, Director of the Observatory of Berlin. 

The nature of the operations of an observatory must depend more 
upon the individual taste and qualifications of the director than those 
of any other scientific establishment. There is still so much to be 
done in every department of Astronomy, in any one of which there 
is sufficient employment, that if a director shows a particular dispo- 
sition for certain lines of research, it would be most profitable for 
science that he should be allowed to follow them, and not be tied 
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down to other observations. It would be best, therefore, that the 
director should be allowed to regulate his own establishment. 

Large observatories, like those of Greenwich, KOnigsberg, and 
Dorpat, require, in the present state of science, large telescopes, the 
art of dividing having been carried so far, that small instruments will 
not answer. The necessity for larg^ telescopes for the meridian in- 
straments, as well as for other uses, renders such an establishment 
very costly, and requires that it shall be independent of others. It 
appears not to be the intention, at present, to erect such an observa- 
tory in the United States, and details in regard to it are therefore 
unnecessary. 

But smaller observatories may also be useful to science, especially 
for geographical purposes. Such a one, for example, as would be 
furnished by a room with a solid foundation, connected with a second 
having a free horizon. The first to have cuts north and south and 
east and west, the second to have a turning dome. The following 
named instruments would be suitable for such an observatory. 

1. A meridian circle with a 42 inch telescope and 

20 inch circle, • - - 

2. A telescope of 72 inches focal length, 

3. An astronomical clock, 

4. A chronometer, ... 

5. Small transit instrument, 

6. Small telescopes, barometers, thermometers, 

d&c, a theodolite, &c, - 

3,900 

or about $3,000. 

A small observatory would thus be furnished for about three thou- 
sand dollars. 

Determinations of the places of stars and planets, and even of the 
asteroids, may be made with the circle as far as the power of the tele- 
scope permits. Director Hansen, at Seeberg, and Professor Schwerdt, 
at Spire, have made excellent observations with a similar instrument. 
Observations of moon-culminating stars for longitude may be also 
made with it. 

Observations of more difficult objects, except perhaps the nearest 
double stars, of comets, for the exterior of the planets, &c., may be 
made with the larger telescope. 

The small transit instrument, placed east and west, will give the 
latitude within limits depending upon the accuracy to which the 
declinations of the stars are determined, and in conjunction with the 
chronometer, will serve to determine the geographical positions of 
places which may be selected. For longitude, observations are made 
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of the moon-culmiDaiiiig starny which are obteired at the same time 
with the meridiaa circle. For latitude, the transit is placed east and 
west. 

The Altona Observatory may senre as a model of sacb a small 
ohseriratory, and the yearly journeys of the Russian astronomers 
from Dorpat, as models for the use of the instruments in determining 
geographical positions. The ohserirations of Professor Schwerdt, of 
Spire, will be found useful in the application of the meridian circle. 

Such a small observatory will be well adapted to form observers ; 
as the art of handling instruments so as to obtain accurate results is 
only to be acquired by practice. 

Dr. Patterson made the following verbal communication :— 

That the use of the wax tablet written on with an iron stylos, as 
practiced by the ancient Romans, had been tried, for the first time, 
this day, at the Pennsylvania Institution for the Instruction of the 
Blind, and that the success had been perfectly satisfactory. The 
blind read, with ease, the words written, traced geometrical figures, 
&c It is confidently believed that the Roman tablet will prove of 
great importance in the instruction of the blind. 

Professor H. D. Rogers made a verbal communication, in which 
he called the attention of the Society to a new compound of plati- 
num, discovered by himself and his friend, Martin H. Boy6 ; upon 
the further investigation of which they are at present occupied. 

It is a well characterized salt, composed of the deutochloride of 
platinum, and the binoxide of nitrogen, in which the former may be 
conceived, in accordance with the views of Professor Hare, to act the 
part of an acid, while the binoxide of nitrogen is in the relation of a 
base. It is of a bright gamboge yellow, is distinctly crystalline, 
though, in consequence of the minuteness of the crystals, their form 
has not been determined. It is highly deliquescent, absorbing water 
at ordinary temperatures, with great avidity, from the atmosphere. 

It is rapidly decomposed by the mere addition of water, which 
causes an active effervescence ; the binoxide of nitrogen being copi- 
ously evolved, and the deutochloride of platinum remaining in so- 
lution. 

This interesting compound is best procured by evaporating a solu- 
tion of platinum in aqua regia nearly to dryness, and then adding a 
large excess of fresh nitro-muriatic acid by small quantities at a time. 
The compound may thus be readily procured by filtering and press- 
ing the powder between folds of bibulous paper. Should the con- 
centration of the liquid be carried too far, it is requisite to add a little 
water, just sufficient in quantity to preserve the mass in a semi-fiuid 
condition, and to prevent the precipitation of any deutochloride of 
platinum. 
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Specimens of the salt were exhibited^ together with the apparatus 
employed in the qualitative examination of the compound, the consti- 
tution of which was made manifest by proper chemical re-agents. 

The following candidates were elected members of the Society : 

Humphrey Llotd, A. M., of Trinity College, Dublin. 

J. K. Pauldimo, Secretary of the Nary of the United States. 

John Ludlow, D. D., Provost of the University of Pennsylvania 

BsM JAHiN W. Richards, of Philadelphia. 

Georok W. Bethuns, D. D., of Philadelphia. 

George M. Justice, of Philadelphia. 

May 3, 1839. — Prof. Bache called the attention of the Society to 
the donation of transparent models of crystals, presented to the cabi- 
net by Prof. Alexander. 

He stated that these models had all the advantages of those made 
from glass, with greater convenience in the construction of them. 
The thin plates of mica are readily marked with a sharp instrument, 
and easily cnt. The parts are put together with diamond cement, it 
having been found that this is a much better method of connecting 
the pieces composing the model, than by cutting the sheets partly 
through and using the mica as a hinge, which renders the sheets lia- 
ble to split The forms resulting from the cleavage of crystals, d&c. 
may be represented in these models as in those of glass. 

Dr. Hays made a verbal communication relative to the catoptric 
examination of the eye, as a means of distinguishing the morbid con- 
ditions of the transparent tissues of that organ. 

He stated that when a lighted candle is held before an eye, the 
pupil of which is dilated, and in which there is no obscurity of the 
transparent tissues, three distinct images of the flame are visible ; two 
upright and one inrerted, the latter appearing between the two former. 

Experiments made to determine the causes of these reflected ima- 
ges, and the changes which occur in their number, position, dec. hare 
shown that if a light be placed before the convex face of a single 
watch glass,* or of sereral of them superimposed, one or more up- 
right images of the flame will be seen, according to the number of 
glasses employed.* Now in the eye there are two superimposed 
convex surfaces, viz. — Ist, the cornea ; and 2d, the anterior capsule 
of the crystalline lens. Thus the formation of the two upright ima- 
ges is explained. Again, if a light be placed before the concave sur- 
face of a watch glass, an inverted image is seen. Such a surface 



* To be strictly accarate, it shoald be said that each of these images is double, 
lor one is reflected firom each sarface of the glass, and these images are the more 
distinctly double, the thicker the gli 
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exists in the eye, in the posterior capsule of the lens ; and thus the 

third image is accounted for. 

M. Sanson, a distinguished French surgeon, has taken advantage 
of the above facts, to distinguish cataract from amaurosis, and has 
been enabled to determine by this means some cases of supposed 
amaurosis to be in fact cataract, and has treated them successfully by 
operation. 

Dr. Mackenzie, an eminent ophthalmologist of Glasgow, has also 
employed this means to determine the condition of the eye in glau- 
coma. Dr. Hays remarked that he had resorted to the catoptric 
examination of the eye in many cases, and believed that it would 
prove as valuable a means of diagnosis in some of the diseases of the 
eye, as auscultation is in those of the chest. 

Dr. Hays exhibited and explained several models, designed and con- 
structed by Dr. John Neill, resident surgeon at Wills' Hospital, for the 
purpose of illustrating the catoptric phenomena just explained. 

Dr. Patterson communicated verbally a method of using thin sheets 
of lead by tlie blind in writing, reading, and musical notation, invented 
by Mr. Joseph Saxton. The sheets of lead are three thousandths of 
an inch in thickness. Dr. Patterson presented specimens of the wri- 
ting and musical notation. 

Dr. Bache communicated the decease of Mr. George Pollok, a 
member of the Society, who died in April last. 

May 17, 1839. — Dr. Hare made the following verbal communica- 
tion relative to the blasting of rocks by the aid of galvanic ignition 
in firing the charge. 

The Doctor culled the attention of the Society to the fact, that he 
had, so long ago as the summer of 1831, demonstrated the safety, 
certainty, and facility, which would arise in rock-blasting, whether 
under water or otherwise, from a resort to galvanic apparatus as the 
means of igniting the gunpowder employed. His efforts had been 
incited originally by those of a person named Shaw, who had pro- 
cured a patent for employing mechanical electricity for the purpose; 
but who, finding that method of operating too precarious to be useful, 
had applied to Dr. Hare to acquire a knowledge of more efiectual 
means. This led to the experiments of which the result has been 
published, both in the newspapers, and in the Journal of the Frank- 
lin Institute. The subject was now referred to, in consequence of 
the recent publication of analogous experiments by his friend. Prof. 
Daniell, of King's College, London, who, in the case in point, no 
doubt as in that in which he had '* reinvented'^ Dr. Hare's concentric 
blowpipe, was ignorant of the results previously obtained in this coun- 
try. Prof. Daniell had, in blasting, used the highly ingenious appa* 
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ratus known as ** DanielPs sustaining battery^** the contrivance of 
which had done him great honor ; but Dr. Hare conceived that how- 
ever preferable might be a battery of that kind, in processes requiring 
a permanent current ; for a transient energetic ignition, such as is 
most suitable for blasting, the calorimotors which he had contrived, 
would be decidedly more efficacious. 

Dr. Hare further communicated the results of his recent experi- 
ments to obtain calcium, as follows : 

By igniting an equivalent weight of lime with an equivalent and a 
half of crystallized bicyanide of mercury, in two successive experi- 
ments, residual masses were obtained, which, within a small fraction, 
had the weight which would have resulted from the union of an 
equivalent of calcium, with an equivalent of cyanogen. A portion 
of the compound thus made, was placed between electrodes of char- 
coal, the lower piece being excavated slightly to receive it, and the 
upper one being so shaped as to enter the cavity. The electrodes 
were severally supported by copper rods passing through stuffing 
boxes, so as to be included within a glass receiver, ground to fit air 
tight upon an extra air-pump plate. In consequence of this arrange- 
ment, the receiver could be exhausted of air, and the electrodes con- 
sequently situated in vacuo, or in an atmosphere of hydrogen, as 
might be deemed preferable. The lower electrode formed the ca- 
thode, the upper the anode, of two hundred pairs, each comprising 
one hundred square inches of zinc surface. Under these circum- 
stances, when the circuit was completed, by throwing the usual charge 
of acid upon the plates, the most intense ignition ensued. The sup- 
posed compound of cyanogen appears to be an excellent conductor, 
and nothing could exceed the splendor of the purple light emitted 
during its deflagration. It was too vivid, however, for more than a 
transient endurance by an eye unprotected by deep colored glasses. 
After the compound was adjudged to be sufficiently deflagrated, and 
time had been allowed for refrigeration, on lifting the receiver, masses 
were found upon the coal which had a metallic appearance, and which, 
when moistened, produced an effluvium, of which the smell was like 
that which had been observed to be genei:ated under like circumstan- 
ces, by the siliciuret of potassium. 

Similar results had been attained by the deflagration, in a like man- 
ner, of a compound procured by passing cyanogen over quicklime, 
enclosed in a porcelain tube heated to incandescence. 

Phosphuret of calcium, when carefully prepared, and subsequently 
well heated, was found to be an excellent conductor of the voltaic 
current, evolved from the apparatus above mentioned. Hence it was 
thought expedient to expose it in {he circuit of the deflagrator, both 
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in an atmosphere of hydrog^en, and in racuo. The Tolatilization of 
phosphorus was so copious as to coat throughout the inner sorface of 
the glass receiver, with an opake film, in color resembling that of 
the oxide of phosphorus, generated by exposing this substance under 
hot water, to a current of oxygen. 

The phosphuret at first contracted in bulk, and finally was for the 
most part volatilized. On the surface of the charcoal adjoining the 
cavity in which the phosphuret had been deflagrated, there was a 
light pulverulent matter, which, thrown into water, efiferveseed, and 
when rubbed upon a porcelain tile, appeared to contain metallic span- 
gles, which were oxidized by the consequent exposure to atmospheric 
oxygen. 

In one of Dr. Harems experiments with the apparatus described, 
portions of the carbon forming the anode appeared to have undergone 
complete fusion, and to have dropped in globules upon the cathode. 

When rubbed, these globules had the color and lustre of plumbago, 
and by friction on paper, left traces resembling those produced by 
that substance. They were susceptible of reaction with chlorohydrie 
or nitric acid, or with aqua regia. They were not, in the slightest 
degree, magnetic. 

About 1822, Professor Silliman had obtained globules which were 
by him considered as fused carbon, by others were deemed to be de- 
positions of carbon carried from one electrode to the other. Profes- 
sor Silliman had at that time sent Dr. Hare several nodules for ex- 
amination, of which none, agreeably to his recollection, appeared so 
much like products of fusion as those lately obtained. 

Formerly, plumbago had been considered as a carburet of iron, 
but latterly, agreeable to the high authority of Berzelius, should be 
viewed as carbon holding iron in a state of mixture, and not in that 
of chemical combination. It would not then be surprising, if the 
globules in question furnished an instance of the conversion of char- 
coal into plumbago. 

Since the above mentioned experiments were made, Dr. Hare has 
had reason to believe that the compound obtained as above described, 
by heating lime with bicyanide of mercury, contains fulminic acid, or 
an analogous substance. The compound being dissolved in acetic 
acid, and the filtered solution subjected to nitrate of mercury, a copi- 
ous white precipitate resulted. This being desiccated, proves to be 
a fulminating powder. It explodes between a hammer and anvil like 
fulminating mercury, or rather with the sharp sound of fulminating 
silver. 

Dr. Hays made a verbal communication of a case of the application 
of the catoptric method of examining the eye, by which he had de- 
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tected the destruction of the lens and of its capsule, under circum- 
stances which would not otherwise hare led to the conclusion that 
they had heen destroyed, and where vision had heen obtained by the 
use of a cataract lens. 

June 21, 1839. — ^The librarian was authorized to take order in rela- 
tion to an exchange of the Transactions of the Society, for the Journal 
of the Boston Natural History Society. 

The committee on the letters of Mr. J. P. Hulliken and Dr. Town- 
send reported, and was discharged. 

The committee to whom was referred the publication of certain 
meteorological tables, accidentally omitted in their place in the Trans- 
actions, and the journal of Dr. Thomas Hewson, reported in favor of 
the publication of certain of the former and of the latter. 

Dr. Bache presented a translation of an obituary notice of Profes- 
sor Rask of Copenhagen, late a member of the Society, to be depos- 
ited in the archives of the Society. 

Mr. Yaughan informed the Society of the decease of Doctor Thomas 
Cooper, a member of the Society, who died on the eleventh of May 
last. 

Dr. Hays communicated verbally the case of a woman laboring 
under an affection of the optic nerve, in which a defect in the recog- 
nition of colors was developed, according to her statement, at the 
same time with the affection of the general vision, and in which a 
partial recovery of the power of vision had been attended with the re- 
covery of the power to distinguish colors. 

Dr. Hare laid before the Society, portions of barium, strontium and 
calcium, and stated the considerations which led him to attempt their 
extrication, and the means by which he had succeeded. 

July 17, 1839. — The Committee on the observations of the Solar 
Eclipse of May 14-15, 1836, reported, and their report was ordered 
for publication. 

The American observations, twenty eight in number, were given at 
length. At the invitation of Mr. C. Rumker, Director of the Hamburg 
Observatory, conveyed through Prof. A. D. Bache, twenty one of 
these observations had been forwarded by Mr. John Yaughan to that 
distinguished astronomer, for comparison with those which had been 
made in Europe. The report contained a letter from Mr. Rumker, in 
which the time of ecliptic conjunction, with its variations for the small 
errors of the tables, was deduced from each of the European and 
American observations. Mr. Rumker remarks, that the corrections 
of this time for the corrections of the moon^s declination and parallax, 
appearing with opposite signs in the observations on the two conti- 
nents, afford unusual facilities for determining these corrections, par- 
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ticularly the latter. Mr. Rumker^s letter not having giren the final 
results deducible from his equations of condition, the committee ap- 
pended a letter from Mr. Sears C. Walker, in which he deduces from 
Mr. Rumker's equations, the following corrections of the solar and 

lunar elements given in the Nautical Almanac. 

<2 (0 + d)= - 2".2T9 = correction of sum of semidiameten. 
<2 (0 - (^)=: - 1''.750 = " difference of gemidiameters. 
d^:^-&'.726== << moon*8 latitude. 
dw =: + 1''^16 =5 " n)oon*8 parallax. 
<2 X = - 2^.276 = " moon*8 longitude. 
These corrections being referred to the moon*s orbit and its secon- 
daries, give, after BesseVs notation (Astr. Nachr. 320) 

f = - 2"J9M =s cor. moon*s place in true orbit. 
{=-7'M98= " on secondary to do. 

Mr. Peters, (Astr. Nachr. 326) without the American observations, 

had obtained 

I = - 3''.650. 
f = - 5".472. 

Mr. Walker having previously reduced the American observations 
with Peters*s co-ordinates and corrections, furnishes a comparison of 
the longitudes from Greenwich, derived by different computers from 
this eclipse. 



Washington, (Capitol,) - - - - 
Haverford School, Delawaro Co., Pa. 
Gcrmantown, C. Wister's private Observatory, 
Philadelphia, (State House,) - - - 
West Hi 11a, (Coast Survey,) 
Southwick, Mass., A. llolcomb's p. Obs. 
Providence, Brown University, 
Dorchester, Mass., Wm. C. Bond's p. Obs. 
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Mr. Walker finds from the resolulion of Riimkcr's equations of con- 
dition, + V^510 for the correction of Burkhardt's constant of the 
moon's equatorial parallax. In the Memoirs of the Astronomical So- 
ciety, Vol. X, Mr. Henderson gives + 1".5 as the value of this correc- 
tion, derived from Plana's Theorie de la Lune, and + T'.S as the val- 
ue of the same, derived from a discussion of all the meridian obser- 
vations of the moon made in 1832 and 1833, with the mural circles at 
Greenwich, Cambridge, and the Cape of Good Hope. This correc- 
tion had hitherto been derived chiefly from theory and meridian ob- 
servations. It is seldom that an eclipse or occultation has been so 
extensively observed as to furnish a determination of this element 
In the present instance, the results by the three independent methods, 
present a close agreement. 
^^ Dr. Chapman, one of the Vice Presidents of the Society, stated that 
^^]he had received a letter from the Prince of Musignano, informing him 
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that a meeUng of the scientific men of Italy would be held at Pisa, in 
Oct. next, and inviting the Society to send a delegate to the meeting. 

Dr. Patterson communicated the decease of Mr. Francis Nichols, a 
member of the Society, on the 7th of July. 

Dr. Bache also announced the decease of Dr. John Newnam, for- 
merly of Salisbury, N. Carolina, a member of the Society. 

The following candidates were declared duly elected members of 
the Society :•— 

Theod. Rometn Bbck, M. D., of Albany. 

Richard C. Taylor, of Philadelphia. 

August 16, 1839. — A communication from the foreign Secretary of 
the Ro3ral Society of London, in relation to magnetic observations was 
referred to the astronomical committee. 

Dr. Dunglison described the appearances which he had witnessed, 
in company with Professor Silliman, after the tornado of the 31st ul- 
timo, at New Haven. The evidences appeared to him to favor the 
idea of a gyratory motion. The direction of the storm was from 
aouUi-west to north-east. 

Mr. Justice described a similar tornado which had occurred on the 
same day, fifteen miles north of Philadelphia, showing evidence, in 
his opinion, of a similar movement of gyration. 

2. Proceedings of the Boston Society of Natural History. Com^ 
piled from the records of the Society ^ by Jeffries Wyman, M. D., 
Recording Secretary. 

June 5, 1839. — ^J. E. Teschemacher, Esq. in the chair. 

Dr. A. A. Gould read a communication from Prof. C. B. Adams, 
giving the description of a shell found at East Boston, and called by 
him Delphinula minor ; it was not referred to the genus Delphinula^ 
however, without some hesitation. Dr. Gould having made a more 
extended examination was induced to consider it as identical with 
Helix corpuloides, Montagu ; and that it came under Brown's new 
genus Delphinoidea. 

Mr. T. J. Whittemore read a report on the specimens oiPlanor* 
his corpulentus presented to the society by Prof. C. B. Adams. They 
were collected from the Otter Creek, Middlebury Yt., and the species 
is described in the appendix to Long's second expedition. The cor- 
pulentus is closely allied to the trivolvis. The former however is 
much less rounded on the sides of the whorls ; carinse are more prom- 
inent and the upper side is much more flattened horizontally ; the shell 
is larger and higher in proportion to its width, and the aperture ex- 
tends both above and below its penultimate whorl. — ^Habitat, in shal- 
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low and quiet water on rocks, to which it adheres in an erect posi- 
tion, the plane of the aperture heing the base. 

Mr. J. E. Teschemacher presented a specimen of ElveUa escu' 
lenta from Oak Island. This is much esteemed as an article of ftMxi, 
and at certain seasons of the year is in great demand in the London 
market ; it is not however so rich or so highly esteemed as the trvfie* 
He also exhibited a specimen o( yellow Trillium^ received from Mr. 
R. H. Gardiner, of Gardiner, Me. ; this was first noticed by Dr. C.T. 
Jackson, and afterwards was procured by Mr. G. He also exhibited 
a new variety of the Mar chant ia^ probably the triceps of Hitchcock's 
catalogue. 

Mr. T. made a few remarks on the report of the surveyors of the 
State of N. York. He thought that besides giving descriptions of the 
actual state of things, they should also institute comparisons between 
them and similar appearances in other countries. Comparative in- 
formation was extremely valuable in an agricultural or an arboricul- 
tural point of view, especially as to the importance or profit of dif- 
ferent growths of timber ; the same remarks might be applied to the 
botany of different countries. 

June 19, 1839. — G. B. Emerson, Esq., President, in the chair. 

Mr. J. E. Teschemacher read a report on the minerals found at 
the sicnite quarry^ at Milk row, in Charlestown. Prehnite is found 
there, varying in color from pure translucent and opake white, to fine 
apple green ; some specimens are as dark and brilliant as the finest 
Chrysoprase. The crystals consist for the most part of aggregated 
groups with curvilinear faces. In one instance the form of aggretra- 
lion was elliptical, imbedded in carbonate of lime. There are also 
crystals of the primary form, a right rhombic prism ; the measure- 
ments by the goniometer were as follows ; M or M' on / 130^ 45'; 
M on W lOP 05'; according to Phillips the last is 100°; the result 
stated however was procured from repeated observations. Quartz is 
met with in nodules and crystals; the latter small, but of the purei>t 
water, occasionally rising from the midst of pure green prehnite: in 
some the modifications ti, A, 1, 2, and /, 1,2 are visible. Feldspar; this 
is generally in a state of decomposition, which appears to commence 
from the centre. In one specimen the prism was coated with bright 
green crystallized chlorite, interspersed with small masses of pure 
white and nearly transparent curvilinear prehnite. Hornblende is 
found in form of oblique rhombic prism with modifications C, K, /; 
crystals are small and black on white prehnite. Epidote is found in 
minute dark green crystals with the usual terminations. Carbonate 
of lime occurs in small crystals with modifications resembling do^ 
tootli frpui ; also in the form of the primary rhomb half an )?uh ii; 



Miscellanies. 195 

length. In one specimen the carbonate rested on green prehnite ; 
decomposition, indicated by the deep striae in the lines of cleavage, 
had apparently commenced in the lime, and had been subsequently 
arrested, crystallization recommencing, as the sharp edges produced 
by decomposition were covered with an infinite number of minute 
crystals. Another specimen assumed the form of a nodule six inches 
in diameter, bearing a strong resemblance to the carbonate of iron. 
Stilbite is found in cavities of prehnite, assuming the form of the 
rhombic prism without modifications; also with the modification a 
and c. Ckahasie, on prehnite, of a rhomboidal form is met \vith, 
measuring 94^ 46^ and 85° 4(y, generally of an opaque milk white 
color, and one sixteenth of an inch in size. LaumonitCf abundant. 
Other minerals had been found which he had not been able to deter- 
mine. 

Jvly 3, 1839. — C. K. Dillawat, Esq., in the chair. 

Dr. D. H. Storer exhibited living specimens of male and female 
Syngnathus, He stated that numerous males had been taken in this 
vicinity during the present season, in all of which there existed a 
pouch on the abdomen, posterior to the anus, in which were numer- 
ous ova ; these last were hatched in the course of twenty four hours 
after they were taken. The females were subsequently found and 
recognized by the existence of ovaries. The female deposits the 
ova in the pouch of the male, where they remain until hatched. 

July 17, 1839. — Dr. A. A. Gould, in the chair. 

Dr. D. H. Storer stated that since the last meeting he had had 
an opportunity of seeing a large specimen of the Carcharias ohscu- 
ru8 of Le Sueur, taken ofif NahanU This specimen was about nine 
feet long, and weighed 800 or 900 pounds. There were six or seven 
rows of well formed teeth, but only one row above and two below 
bad as yet made their appearance through the lining membrane of 
the mouth ; all the teeth were serrated. 

Dr. S. also exhibited a specimen of Emys Blandingii of Holbrook, 
taken in Haverhill in this state. The only localities heretofore known 
were the prairies in Illinois and the territory of Ouisconsin, where 
they are said to be abundant This species belongs to the section 
Hiantes, (Dum. and Bibron,) being unable perfectly to close the shell. 

Dr. T. M. Brewer stated that considerable doubt existed with re- 
gard to the color and configuration of the eggs of the Chicadee. He 
had during the last week received two specimens which were small, 
oval, and uniformly speckled with red spots. 

Mr. J. E. Teschemacher exhibited specimens of the following 
plants brought from the Blackstone river, by Mr. F. A. Eddy, a mem- 
ber of the society. — Scirpus sylvaticus of Lin., Willd., Vahl, Hooker, 
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De Cand. and J. E. Smith ; it grows in moiBt and shady woods* and 
on banks of rivers ; pretty common in Scotland, less frequent in Eng* 
land ; root is creeping ; plant grows a yard high or more, smooth ; 
leaves grassy and flat, rough, cutting on the edges and keel. Pani- 
cle consists of innumerable little dark green, ovate spikes ; glumes 
obtuse with more or less of a small point : stigma 3-fid ; seed len- 
ticular, whitish, smooth with six or eight rough bristles. We have 
many Scirpi which are unknown in Europe. Sir J. £. Smith only 
names three which are unknown here, viz. S. setaceus, holoschemos 
and sylvaticus. 

Mr. T. also exhibited a specimen of the Andromeda mariana from 
the same locality ; also the rarest of our American plants, Lygodinm 
palmatum. A curious variety of Linaria vulgaris (the Peloria of 
Lin.) was exhibited ; the corolla appears in the form of a cone, ter- 
minated above by a prominent border of five divisions, and below 
producing five spurs instead of one ; so that according to NattaU we 
have the ringenl flower restored to its natural symmetry and regularity, 
this being the original condition of the flower, an opinion, however, 
which is not substantiated. n \ 

Dr. A. A. Gould read descriptions of the following species of shells. 

SoLEcuRTvs NiTiDus. Tcst^ oblougo-ovatii ; utrinque rotnndatft, 
inequilaterali ; epidermide inflects, luteo-virescente, glabrft, postioe 
corrugate ; in tus cost5. transversali. Long. 3 poll. Alt l^^. Lat*-]^. 

Mactra ovalis. Test& magnSL, crass4, obovatd^ subtriangulari, 
subcquilatcrali ; epidermide rudi, fusco-viridi, transverse corrugate 
indut^ ; natibus, areola lanceolate. Long. 4 poll. Alt. 2y^. Lat. 1/*^. 

Bulla debilis. Teste parv&, convolute, ovate, ventricose, hyaline, 
basi truncate, sub-umbilicate; spire retuse, discoidee; anfractibus 
quatuor, supre rotundatis. Long. -j^^. Lat iV* 

Bulla obstricta. Teste parve, pallide, convolute, ovoidee, me- 
dio obstricte ; anfractibus quinque, spire elevate, obtuse ; suture du- 
plicate ; aperture longitudinali, inferne dilatate. Long. ^ poll. Lat |^. 

Lymnea chalybea. Teste orate, anfractibus quatuor ; spir& acute; 
suture profunde ;' aperture magne, dilatate ; intus chalybee, extra ni- 
gricante. Long. VV P^^^* Lat /^ poll. 

Valvata pupoidea. Teste parve, castanee, elevate : anfractibua 
quatuor ad quinque, ultime a precedente disjuncte. Long. ^ poll. 
Lat ^^ poll. 

Planorbis hirsutus. Teste dextrorse, discoidee, utrimque con- 
cave ; anfractibus quatuor, lineis hirsutis, volventibus insignibus. Lat. 
^ poll. Long. ^'7. 

Natica flava. Teste ventricoso-globose, imperforate, albe, epi- 
dermide flave; anfractibus quatuor; columelie flexuose; aperture 
ample. Long. 1 poll. Lat ^^ poll. 
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Natica canaliculata. Test^ OTato-conic^ ponderos&; spir^ 
retos^: anfractibus quatuor, superne subcarinatis ; sutur^ profundi 
impress^; aperturd. semilunari ; umbilico parvo, lineari. LoDg. ly'^ 
poll. Lat VV poll* 

Lacuna neritoidea. Test^ ovato-globos^ tenui, Isvi, flaves- 
cente, epidermide 8cabr& ; anfractibus tribus convexis, ultimo magno ; 
spir^ fere nuU^ ; apertur& obliqu^ semilunarl ; umbilico profundo. 
I'Ong. I poll. Lat i poll. 

Fusus scALARiFORMis. TestA fuBiformi, alb^ vel castaneA, loogi- 
tudinaliter 15 ad 20 lamello80-costat& ; caudSt longiusculft; aperture 
spiram sequante. Long. 1| poll. Lat. f poll. 

Fusus TORNATUs. Test4 ovato-conicft, antiquatft, pallide corne&|; 
anfractibus sex vel septem convexis, costis tribus obsoletis, castanets 
cinctis; apertur& rotundat^, evas&, spiram »quante; canali brevi, 
Tald^ recurv&. Long. 2} poll. Lat. 2 poll. 

BucciNUM ROSACEUM. TestA. parv&, conico-acuti, alblt, rosaceo- 
tinctlL ; anfractibus sex, plano-convexis, spiraliter lineolatis ; apertur^ 
spir4 breviore ; columella arcuatlL, planulat&. Long. ^ poll. Lat -^ 
poll. 

Dr. J. Wyman exhibited the intestine of a mackerel sharks (Lamna 
punctata, Mitchill,) showing the ducts of the pancreas and liver, the 
spiral valve formed by the mucous membrane of the intestine, a com- 
munication between Uie cavity of the peritoneum and anus by means 
of two small canals, and an opening in the lower part of the intestine 
communicating with a hollow organ, on which commenced the first 
branches of the vena cava. 

August 7, 1839. — ^Dr. J. B. S. Jackson, in the chair. 

Dr. J. Wtman made a written report on the electrical eel^ (Gym- 
notus electricus, Lin.) exhibiting dissections of the electrical organs, 
and of the nerves by which they are supplied ; he also gave an ac- 
count of the physical and physiological properties of the electricity 
developed by this fish, and showed the analogy between it and com- 
mon electricity. 

Dr. D. H. Storer read a communication from Mr. J. G. Anthony 
of Cincinnati, giving a description of the two following new species 
of shells ; viz. Helix striatella and Paludina Cincinnatiensis. 

Dr. S. also gave an account of an elephant shark (Squalus elephas, 
Le Sueur) taken near Provincetown, Mass., measuring 30 ft in length. 

Mr. J. E. Teschemacher exhibited some fossil corals and madre- 
pores in limestone, from Devonshire, England, beautifully ground and 
polished ; also some photogenic drawings of plants, feathers, dtc, 
copied from nature. 
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Sept 4, ISaar— Amo» Bimnbt, Yiee Preridant* in the dub. 

Dr. C. T. Jackson gave an analysis of the serpentine mofUe from 
Termont. This mineral is harder than comnoion sertienliiic or feld- 
epar. The result of analysis is as follows : 

Water, - . . - . %T0 

^ Silica, - . - . . 4fi.60 

Magnetic Iron, .... 2^00 

Magnesia, .... 33.44 

Protoxide of Iron, - - ^ 7.00 

Oxide of Chrome, - - -' d.00 

Loss, .----■ IM 



loaoo 

Dr. Jackson also gave an analysis* of a new mineral ohtained from 
Chessy, France, which was supposed to be a hydrate of eopper ; anal- 
ysis howerer proved it to be a crenate of copper instead of Uito hydrate. 
For this mineral, he proposed the name of Beaumontite, in honor of 
M. Elie de Beaumont, the distinguished French geologist. He also 
exhibited specimens in which crenic and apocrenic acid were combined 
with metallic bases. Crystals of crenic acid were also exhibited; 
these were obtained by dissolring the acid in alcohol, and evaporating 
to dryness in the son. 

Dr. Jackson then read a communication addreaoed to bim by 
Mr. George Catlin, giving an account of his visit to the C6teau des 
Prairies, the locality from whence is obtained the Indian "pipe 8tone."t 

3. Reports on the Shells and Minercds presented hy Dr. Brinckerhof 
to the New York Lyceum of Natural History. % 

The subscriber, who was appointed to examine and report upon certain 
shells forming part of the valuable specimens of natural history presented 

* For the analysis of this mineral, see last number of this Journal, p. 396. 
f See the letter, page 138 of this No. 

X To the Editors of the Am. Jour. Science and Aria. — ^In the month oT Jul j last, 
Dr. Brinckerhoff, of the U. S. ship North Carolina, presented to the Lyeeom of 
Natural History of this city, a large and valuable collection of specimens in natu- 
nl history, collected by him during the recent voyage of this ship. These speci- 
mens consisted of various mammalia, birds, reptiles, moliusca and eruMtacea, nu- 
merous tropical plants and seeds, with many interesting geological and mineralo- 
gical specimens. They were deemed of sufficient interest and importance to be 
referred to special committees for examination and report. The only full reportt 
which have yet been made, are those upon the mineralogical specimens, and upoa 
the moliusca. As there is no immediate prospect of a continuation of our "An- 
nals,** we have thought the best use we could make of these reports would be to 
offer them for publication in your Journal. Yours most respectfblly, 

John H. Redfielo, Cor. Sec. JV*. F. L. JV*. H. 

JVho York, ffovember 10th, 1839. 
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to the Ljceam by Doctor Brinckerhoff, of the U. S. Navy, respectfully 
reports, that the shells thus referred to him consist of Annulata^ Cirrhi' 
peda, Conckifera and MoUusca, and are found to be as follows : 



Annulaia, 4 genera, viz. 

1. Dentalium politum, Linn. 

2. Sabellariai 1 species, ? 

3. Spirorbis, 1 do. ? 

4. Serpula, 2 do. ? 

Cirrhipeda, 7 genera, viz. 

1. Tubicinella Balaenarum, Lam. 

2. Coronula Balaenaris, Lam. 

diadenia, ** 

Testudinaria, " 

3. Balanus tintiunabulum, Brug. 
t 

4. Anatifa Isvis, Lam. 

5. Pollicipes mitella, Lam. 

6. Cineras vittata. Lam. 

7. Otion Cuvieri, Lam. 

Cenchifera, 22 genera, viz. 

L Solen Dombeii, Lam. 

2. Amphidesma solidum, Gray. 

3. Mesodesma donacia, Desh. 

4. Saxicava pholadis. Lam. 

5. Petricola ochroleuca, Lam. 

6. TeJlina sulphurea. Lam. 
scobinata, Linn. 

7. Capsa Brasiliensis, Lam. 

8. Cytherea impudica, Lam. 

nreretrix, Lam. 

Dione, Lam. 

flexuosa. Lam. 

castanea. Lam. 

9. Venus corbis. Lam. 
Peruviana, Linn. 

10. Cardium unedo, Linn. 
IL Cardita. 



12. Hiatella arctica. Lam. 

13. Isocardia Moltkiana, Bom. 



14. Area scapha, Lam. 

rhombea. Born. 

• — senilis, Linn. 

15. Modiola discors, Lam. 
caudigera. Lam. 

16. My til us bilocularb, Lam. 
smaragdinus, Chemn. 

17. Meleagrina margaritifera. Lam. 

18. Pecten purpuratiis, Lam. 

19. Plicatula cristata, Lam. 

20. Spondylus maximus, Gualt 

21. Ostrea cornucopiae, Lam. 

22. Orbicula lamellosa, Brod. 

MoUusca, 50 genera, viz. 

1 . Chiton elegans, Frembl. 

olivaceus, Frembl. 

Cumingii, Frembl. 

spinosus, Brug. 

Barne^ii, Gray. 

2. Patella laevigata, Chemn. 

saccharina, Linn. 

striata, Petit 

tessellata, Mull. 

Testudinaria, Linn. 

? 

3. Siphonaria gigas, Sowb. 
Lessonii, Blain. 

4. Fissurella biradiata, Frembl. 

grandis, Sowb. 

oriens, Sowb. 

Panamensis, Sowb. 

5. Hipponix bar bat a, Sowb. 

6. Calyptrea radians, Desh. 
rugosa, Desh. 

■ spinosa, Sowb. 
tectum sinense. Lam. 

7. Crepidula foliacea, Brod. 

— fomicata. Lam. 

squamosa, Brod. 
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8. Bulla ampulla, Idnn. 

9. Helix Peruviana, Lam. 
melanotragus, Bom. 

10. Bulimus Gravesii, King. 
— Leuzonicus, Sowb. 
undatus, Brag. 

11. Partula hjalina, BnxL 

12. Neritina zebra, Lam. 
■ picta, Sowb. 
caffira. Gray. 

13. Nerita textilis, Gray. 

■ polita, Linn. 

14. Natica glancina. Lam. 
glauca, Humb. 

15. Janthina communis. Lam. 
exigua. Lam. 

16. Sigaretus haliotoideus, Lam. 

17. Haliotis Cracherodii, Linn. 
striata, Linn. 

18. Solarium granulatum. Lam. 

19. Trochus ater, Lesson. 

20. Monodonta fragarioides, Lam. 

pagodus, Lam. 

viridis, Lam. 

21. Turbo petholatus, Linn. 

torquatus, Lam. 

cornutus, Gmel. 

22. Pbasianella Peraviana, Lam. 
? 

23. Turritella replicata, Lam. 
fuscata, Lam. 

24. Cerithium aluco, Brug. 

nodulosum, Brug. 

tuberculatum, Lam. 

25. Pleurotoma virgo, Lam. 

26. Turbine]] a rhinoceros. Lam. 
pugillaris, Lam. 

27. Cancellaria cancel] ata, Lam. 
decussata, Sowb. 

28. Fasciolaria aurantiaca, Lam. 

29. Fusus incrassatus, Lam. 
longissimus, Lam. 

30. Pyrula Yentricosa, Sowb. 



31. Ranella ventricosa, Brod. 
granifera. Lam. 

32. Mnrex radix, Lam. 

regiuB, Swains. 

crassilabrnm. Gray. 

— ramoBos, Linn. 

33. Triton canalifemm. Lam. 
tuberosum. Lam. 

34. Rostellaria cmrvirostris, Lam. 

35. Strombus canarium, Linn. 

gibberulas, Linn. 

granolaios. Wood. 

auris Dian», Linn. 

' floridus, Lam. 

36. Cassis rufa, Brug. 
vibex, Brag. 

— sulcosum. Brag. 

37. Ricinula tuberculata, Blain. 

38. Purpura armigera, Lam. 

paiula, Lam. 

planospira, Lam. 

chocolatum, Dudos. 

columellaris, Lam. 

Riosquiforrais, Duclos. 

hippocastanum. Lam. 

angulifera, Duclos. 

39. Concholepas Peruviana, Lam. 

40. Buccinum annulatum, Lam. 

Gayii, Kiener. 

inflatum, Lam. 

41. Terebra ? 

42. ColumbeHa mercatoria. Lam. 
mendicaria, Lam. 

43. Mitra pontificalis. Lam. 
t«eniata, Lam. 

44. Marginella Bel]angeri, Kiener. 

45. Ovula birostris, Sowb. 

46. Cypraea Testudinaria, Linn. 

Mauritian a, Linn. 

Argus, Linn. 

pustulata. Lam. 

obvelata. Lam. 

coccinella, Linn. 
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Conus imperialis, Linn. 

betulinus, Linn. 

textile, Linn. 

tulipa, Linn. 

terebra, Brug. 



-8terciis'muscarum,GmeI. 
- canon icus, Brug. 
-sponsalisy Chemn. 



7. Terebellam subulatum, Lam. 

8. Ancillaria castanea, Sowb. 
cinnamomea, Lam. 

9. Oliva hiatula, Lam. 

SenegalensiSy Lam. 

■ episcopal is, Lam. 
ispidula, Lam. 

0. Conus litteratus, Gmel. 
lividus, Brug. 

The above mentioned shells are generally in good order and preserva- 
lon. They are principally from Mazatlan, St Lorenzo, Guayaquil, Cal- 

10. Valparaiso, and the Sandwich and Society islands ; a few are from 
3e Atlantic coast of South America. 

Doctor Brinckerhofi* has also with much pains procured several of these 
;>ecies containing the animal, and preserved them in spirits of wine. 
*hese, as well as various fruits, seeds, animals, d&c. d&c, have been care- 
illy divided and placed in separate jars. Among the more rare speci- 
lens, may be noticed the Marginella Bellangeri, Kiener, from Bahia, 
le Cypreea Testudinaria, the Ancillaria cinnamomea, the clusters of the 
rbicula lamellosa, Brod., from Valparaiso, and the Purpura planospira. 

The entire collection is one of the most valuable in thb department 
rer presented to the Lyceum, embracing more than two hundred spe- 
cs ; of nearly one half of which there were no specimens in our mu- 
.\im. It has been made by a gentleman attached to the navy, in the 
itervals of his official duties and during a single cruise. By it he has 
ell deserved not only the thanks he has already received from this in- 
itution, but those of every lover of science and useful knowledge. His 
cample and that of several others show how much may be accomplished 
y the naval officers if a similar zeal shall become general among them. 
ly collecting and bringing home the natural productions of the lands 
nd oceans that they visit, they may employ the leisure which their pro- 
.'ssion sometimes affords, in an occupation at once useful and interest- 
ig ; enlarge the boundaries of science, and add new claims to the many 
bey already possess to the esteem and admiration of their countrymen. 

The subscriber suggests the propriety of publishing the several reports 

ipon the specimens presented by Dr. Brinckerhoff in such manner as the 

k)ciety may think expedient John C. Jay. 

New York, October, 1839. 

s 

Report upon the Minerals, Geological Specimens and Fossiis, from 
he island of St. Lorenzo, presented to the New York Lyceum of Naiu* 
al History, by Dr. Brinckerhoff, and referred to Jos. Delqfield. 

Selenite, in detached crystals and in fasciculated groups, imbedded in 

ark red and brown indurated clay. 
Vol. xxxviii, No. 1— Oct.-Dec. 1839. 26 
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Cakaremts Spar, white, maasive, from a yeinof the same in one of the 
rock strata of the island. 
Galena. 
AsphaUum. 
Ferruginous Clay, 

SaHne Sandstone, assuming singular configuratioDS, cellular, cavern- 
ous, and sometimes botryoidal. The forms seem to be derived from the 
accidental solution of the salt, and wasting away of the sandstone irregu- 
larly. 

One triangular specimen of saline sandstone is in the form of an irreg- 
ular tetrahedron, the two axes being unequal. The planes are wasted 
away, and the solid angles not, so that a continuation of the same pro- 
cess would leave a cellular substance like the others, but regular. Thb 
form is said to be the most common, and although it b not decidedly a 
crystal, the tendency of its component parts to crystallize and the sym- 
metry of this specimen, increase the probability that it is. Further spe- 
cimens and observations are desirable, and the observer shoold be ac- 
quainted with the sandstone of Fontainbleau, which suggests itself as 
analogous in some respects. 

The geological specimens from the same island are compact Quorfs 
rock from the summit, Basaltiform rock, but its identity with basalt is 
doubtful ; the forms are the chief resemblance in the specimens exhib- 
ited, which specimens are argillaceous and ferruginous. Their ezposore 
to the weather and contact with other mineral substances, may have 
caused some change ; and as basalt is sometimes liable to decomposition, 
it is probable that the specimens are from a formation of true basalt 
Striped or Variegated Sandstones. 
Light Colored Clay Slate. 
Dark Red Ferruginous Clay. 
Graywacke. 

Coal has lately been discovered on the island, and fossils are contained 
in some of the rock strata, so that this little island offers to the geologist 
in its numerous strata of rocks, with their accompanying minerals and 
fossils, a more varied field for observation than is usual in so small a 
space. The committee cannot give the desired geological description for 
the want of other facts, but hopes to obtain them. 
The fossils consist of small bivalves in the clay slate. 
Trigonia in graywacke, and casts of Trigonia in the red clay. 
Ammonites and casts of ammonites, and some small Isocardia. 
Dr. Brinckerhoff has also collected a variety of the rolled pebbles of 
the beach. They are principally porphyries of different colors, the feld- 
spar crystals being smaller and generally white ; siliceous pebbles and 
common jaspers. 
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4. Farther account of the Shooting Stars of Aug. and 10, 1839. 

1. Columbia, Tenn., N. lat. 36° 3tf ; W. Ion. 87°.— Mr. Thomaa 
Dutton has communicated to me the following observations made 

the night of August 9, 1839. «« From Oh. 41m. A. M. (Aug. 10,) 

Ih. 3Im., I saw 45 shooting stars; three fourths of these pro- 

eded from a radiant ; about one fourth had trains. From 2h. 36m. 

3h. 6m. I saw 36 ; from 3h. 6m. to 3h. 36m. I saw 20. Of those 

lich had trains, scarcely one moved in an unconformable direction : 

those seen from 2h. 36m. to 3h. 6m. about three fourths left trains 
hind them, and five sixths of them obeyed the radiant. The meteors 
;re not as large or as brilliant as those of last year, but resembled 
em in other particulars. I observed the progression ot the radiating 
int noticed last year by Mr. Schaeffer." (This Journal, Vol. xxxv, 
169.) 

2. At Tunhridge Wellsy (Eng.) N. lat 51° T ; E. Ion. 15', " Prof. 
>well saw on the 10th of August, 1839, a very brilliant exhibition 

meteoric stars : they averaged from 15 to 20 in the quarter of an 
ur : they all left trains of light after them : the motion of all was 
>m N. toward the S.'* Lond. Athenctum^ jlt/^.|31, 1839, p. 657. 

3. At Brandsbury House^ about 3 miles N. W. of London. Ed- 
ird Cooper, Esq., aided by Messrs. Jones and Fenton, observed 
ring 3h. 22m. on the night of Aug. 10, 1839. The sky was at 
aes partially overcast. " The average number of meteors observed 
the half hemisphere to which we attended, was 44. Three or four 
>re very splendid, but none equal to the finest seen Aug. 10, 1838, 
Geneva. The general result however fully establishes the fact that 
e nights of the 10th or 11th of August, furnish a most remarkable 
hibition of these interesting celestial travellers." Extract from a 
\per by Mr. Cooper^ in Lond. and Ed. Phil. Mag., Nov. 1839, p. 372. 

4. Breslau. N. lat. 51° 6i'; E. Ion. 17° 2f. The St. James's Chron- 
ic, of London, Sept 5, 1839, contains a translation of an account 
iblished by Yon Boguslawski in the Prussian State Gazette, of me- 
oric observations, at the August epoch, made under his superinten- 
ince. The following is an abstract of the account *' For several 
lys previous to August 10, 1839, the sky was overcast. The night 
' the 10th was clear, and at dusk, it was evident that an unusual fall 

meteors had begun. Arrangements were made for observing the 
imbers, times, durations, magnitudes, courses, d^c. of the meteors, 
hese however were not completed until 9h. 26m. P. M., when all 
e observers, fifteen in number, were assembled. Eleven (?) were sta- 
ined at the six windows of the Observatory, and four at the clocks. 
1 the course of 5h. 48m. ending at 3h. 14m. (A.M. of the 11th, 
ben daylight interfered,) they noticed one thousand and eight shoot- 
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ing starsj — not including numbers which must have been overlooked, 
because the observers were not sufficiently numerous. Sometimes the 
stars succeeded each other so rapidly that nothing but the time could 
be noted. The courses therefore of only 977 were marked upon the 
star-maps, with all their circumstances. The following result is as 
pear the truth as possible. Five meteors appeared as bright as Venus ; 
14 as Jupiter ; 238 as stars of the first magnitude ; 354 of the second, 
and 257 of the third magnitude : 101 were reckoned smaller stilly and 
the magnitudes of eight were lost in the hurry. Two hundred and 
seventy three left luminous trains. * * Three observers watched 
on the night of the 11th, and saw 323 shooting stars, while the skj 
was partly covered. On the night of the 12th, one observer counted 
103 meteors, between 10 P. M. and lb. 45m. A, M. of the 13th. 
** Therefore, the annual periodical return of an uncommon fall of 
stars towards the 10th of August, is once more confirmed, as well as 
that the passage of this host of meteors near the earth, lasts several 
days." 

It thus appears that on the night of Augiist 10th, 1839, meteors 
were seen as abundantly at Breslau as at New Haven. (This Jour. 
Vol. XXXVII, p. 325.) The place of apparent radiation will doubtless 
be well determined from the ample materials obtained by the Prus- 
sian observers. 

No returns from the southern hemisphere have yet been received. 

E. C. Herrick. 

5. British Antarctic Expedition. — The British Antarctic Explo- 
ring Expedition, under command of Capt. J. C. Ross, sailed from Eng- 
land in September, 1839. It consists of the Terror, of 340 tons, and 
the Erebus, of 370 tons, six guns each. They were built expressly 
for this purpose, and are finished and furnished in the most complete 
style at the expense of the Admiralty, under the superintendence of a 
committee of the Royal Society. The ships are in three compart- 
ments below, for greater safety. They are supplied with eight boats, 
two sets of all needed instruments, double decks, spare rudders, dec, 
together with abundance of pemmican, and fresh provisions for three 
years. The expedition is to establish magnetic observatories at St 
Helena, the Cape of Good Hope, and Van Dieman's Land ; thence 
to make .for the Antarctic pole as far as possible. The highest lati- 
tude yet reached is 73° S., by Capt. Weddell in 1823. 

6. Compound Electro-Magnet. — Messrs. Editors,-^As the subject 
of electro-magnetism is now occupying much of the attention of the 
scientific world, and many experiments made to procure a motive 
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power, I would snggest what may be called a compound electro-mag- 
net. I propose to have a series of circles, encircling each other to 
any definite extent required. I would after having formed a primary 
electro-magnet have it insulated on the outer surface; then place 
either a cylinder of iron or a succession of wires, until they have 
encircled the primary electro-magnet ; then make a helix of copper 
wire in the usual manner ; (I would prefer platinum wire to make the 
helix; ) after having made a number sufficient to try an experiment, 
unite them by a plate of iron, either entire or in rims corresponding 
to each magnet. I also suggest the trial of brass cylinders over each 
successive electro-magnet to cut ofif the radiations of electricity ; this 
will have either the efiect to increase or decrease the magnetic power ; 
experiments thereon must determine. Not having leisure to pursue the 
subject myself, I ofifer these suggestions fur the public good through 
the medium of your highly valuable Journal. 

Yours respectfully, 

Jonas Humbert, Jr., Medical Electrician, 

327 Broome St, New York City. 

7. Exchanges of American Shells and Insects. 

To THE Editors— 6fen^. : — ^I have for several years spent much 
of my leisure time in collecting the fresh-water and land shells of this 
state, and have on hand a large number of species of Unio, Marga- 
ritana, (Alasmodonta,) Anodonta, Cyclas, Ancylas, Helix, Polygyra, 
Helecina, Pupa, Succinea, Cyclostoma, Planorbis, Physa, Lymneus, 
Melania, Anculosa, Yalvata, and Paludina, which I am desirous of 
exchanging for such native and foreign species as are not in my col- 
lection. My shells are generally very perfect ; the Naiades^ which 
are mostly from the Scioto River and its tributaries, are remarkably 
so. I am particularly desirous of exchanging for native shells in the 
above genera, especially for native and foreign Naiades. 

I am also collecting the Insects of this state, and would be pleased 
to exchange them for native and foreign labelled species. 

I can label my shells with the names by which they are known to 
our western naturalists. 

Either this fall or early in the spring I will do myself the pleasure 

of sending for your acceptance a suit of western shells. 

I am respectfully, your obedient servant, 

C. S. Ward. 
Roscoe, Ohio, NoTomber 14, 1839. 

8. Hie Railway Magazine and Steam Navigation Journal. Ed- 
ited by John Herapath Esq. London. Published by J. Wyld. 8vo. 
Monthly. — ^This is a periodical work devoted chiefly to what is now 



206 Miscellanies. 

generally considered a highly important interest of society^ riz. the 
means of a rapid locomotion. It is edited with much industry and 
ability, and must be of great value to civil engineers, and to all in any 
way engaged in railroads and steamboats, and it' is not destitute of in- 
terest to the man of theoretical science. In the miscellaneous depart- 
ment we find an extensive range of scientific notices, and at the con- 
clusion of every number, a table of the current prices of railroad 
stocks, with the original cost of each. The numbers average 88 pa- 
ges each, and are sold at Is. M. No. 37, which commenced the 6th 
volume of the new series, is dated March, 1839. 

9. To remove Carbonic Add Gas from Wells, S^c. — ^ProC Hubbakd, 
of Dartmouth College, writes : " Saussure, in his experiments upon the 
property possessed by ignited charcoal of absorbing gases, showed, that 
of carbonic acid gas, it absorbs 35 times itis volume in 24 hours. Seve- 
ral years ago, I availed myself of this property in purifying a well of 
carbonic acid gas, and in my lectures have urged others to do the same, 
and the result in all cases of its use has been successful. 

" As is well known, the extinguishment of a lighted candle in a well, 
if there be no odor, indicates the presence of carbonic acid gas. In this 
case, half a peck or more of ignited charcoal in a kettle should be letdown 
by a cord nearly to the surface of the water. The glow is immediately 
deadened, combustion ceases, and the absorption of the gas begins. The 
lighted candle will show the progress of the experiment ; in an hour the 
coal may be drawn up and reignited and let down again, and this repeated 
till the whole is removed. A well containing 8 feet in depth of the gas 
above the water was purified by two processes, and another with 26 feet 
of gas during an aflernoon. 

" The certainty of this remedy, and the facility with which it may be 
applied, give it a superiority over the ordinary modes of purification by 
explosion of gunpowder, 6lc" 

10. The Katakekaumene — Dr. Daubeny (Description of Yolcanos) 
has quoted from Strabo a notice of the Karaxexavfisys near Smyrna. 
The term (from the Greek) implies — a region completely burnt by 
fire. Strabo says '* it is without trees, with the exception of the vine. 
The surface of the ground is cindery, and the mountains and rocks 
are black as if they had been calcined. Some, he adds, have supposed 
the country to have been affected by fire from heaven, but it is most 
probable that so large a tract of country should have been burnt by 
fire from the earth.'* 

Of this remarkable district Mr. Hamilton has given the following 
notice. 
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The Katakekaumene. — ^The extent of this interesting tract is much 
; than is assigned to it in published maps* being not more than 7 
&8 from north to souths and 18 or 19 from east to west. After 
ding to his first visit to it in company with Mr. H. E. Strickland, 

referring to that gentleman's account of a portion of the district,* 

Hamilton describes minutely the two systems of volcanos, dis tin- 
shed by the state of preservation of the craters and of the coulees ; 
defines also the course of each lava-current, and points out its at- 
Jant phenomena — ^but these details admit of only partial abridg- 
it. 

The volcanic products are basalt, lava, and ashes, the first being 
fined to the more ancient craters, and the last to the more modern. 
I numerous older cones are further distinguished by being situated 
parallel ridges of gneiss and mica slate, and the newer, only three 
number, by being confined to the intervening alluvial valleys; 
8 important distinction Mr. Hamilton explains on the supposition, 
I the elevation of the schistose ridges produced cracks, through 
ch, as points of least resistance, the first eruptions of lava found 
t; and that these openings becoming subsequently plugged up, 
the cooling of injected molten matter, the schisu were rendered 
lolid, that when the volcanic forces again became active, the lines 
east resistance were transferred to the valleys. 
' The coulees from the ancient craters appear to have been partly 
ter water, as their surface is, in some places, covered with sedi- 
it and turf; but the lava streams from the modern are bare, rugged, 

barren, and the craters are surrounded by mounds of loose 
rise and ashes. In addition to the comparative view given by 
. Strickland of the phenomena of the Katakekaumene «nd Central 
ince, Mr. Hamilton enters into a more extended investigation of 
ats of resemblance, including other portions of Asia Minor. The 
at volcanic groups of Mont Dore, the Cantal, and Mont Mezen, 

Hamilton conceives are represented by Ak Diigh, Morad Ditgh, 
trachy tic hills east of Takmak, Hassan Dagh, and Mount Argsus. 
e modern volcanic period of Central France he compares with the 
lakekaumene, as respects the composition of the lavas, their ar- 
gement at diflferent levels, and the cones being scattered, not col- 
ed in great mountain masses. The Katakekaumene, in Mr. Ham- 
n's opinion, exhibits also additional evidence, that the disposition 
comparatively recent volcanos is coincident with the strike of the 
nitic axis, from the interior of which the volcanos have burst forth. 
3 author also alluded to other comparative phenomena noticed in 
. Strickland's paper. Lastly, he pointed out two distinctions-^in 

* See L. & £. Phil. Mag. vol. z, p. 70. 
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Central FraDce streams of igneous products may be traced from the 
most ancient volcanic masses of Mont Dore, but in Asia Minor none 
have been detected which could have flowed from Ak D^gh, or Morad 
Dclgh. In France, a1so> trachytic eruptions occurred during the de- 
position of the lacustrine limestone ; but in the Katakekaumene, they 
appear to have preceded that of the white limestone, or are associated 
with only its lowest beds. 

'* In conclusion, the paper gives a general summary of the geologi- 
cal phenomena of the country south of the Demirji range. 

'* The relative antiquity of the vast lake or sea in which the strata 
were deposited, cannot be determined, as the micaceous sandstone 
forming the lowest series of beds is apparently destitute of organic 
remains, and Mr. Hamilton, therefore, does not attempt to compare 
that deposit with any European formation. The sandstone, he con- 
ceives, was accumulated upon an irregular surface of schistose rocks 
and crystalline limestone, and before the elevation of the Demirji 
chain. Upon the sandstone were deposited in the north of the district 
the beds of peperite, derived probably from subaqueous volcanos; 
and upon the peperite and the micaceous sandstone, the white lime- 
stone, which is the highest sedimentary rock. The drainage of the 
lake, he is opinion, took place during the earliest volcanic eruptions 
of the Katakekaumene* 

*' Three well-defined periods of igneous operations may be traced. 
The first is marked by the masses of basalt which cap some of the 
plateaux of white limestone, and were ejected previously to the coun- 
try assuming its present configuration, and to the formation of the 
vallevs. Mr. Hamilton considers that the basalt flowed under water, 
and probably but a short time before the drainage of the lake. 

*' The second period is characterized by the currents of basalt and 
lava from the ancient system of volcanos in the Katakekaumene) 
and was subsequent to the formation of the present valleys, as many 
of the lava streams may be traced into them. The coulees which 
flowed towards the Hermus from the crater or Karadcvit near Koola, 
present an inclined plane, the surface of which is not more than 150 or 
200 feet above the present bed of the river ; but they must, at one pe- 
riod, have been under water, as the lava is covered with a sediment 
which filled its crevices and smooths its asperities. 

" The third period would be to the more modern system of cones, 
the lava of which is as rugged and barren as the recent coulees of Etna 
and Vesuvius. Of the date of these eruptions, Mr. Hamilton oflfers no 
opinion, merely remarking that the craters are mentioned by Strabo, 
and that there is no tradition of their activity." — Lon. and Ed. Phil 
Mag". 
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IT. I. — Contributions to Electricity and Magnetism. On 
Electro- Dynamic Induction ; by Joseph Henry, Professor of 
Natural Philosophy in the College of New Jersey, Princeton. 
Read November 2, 1838* 

INTBODUCTION. 

1. Since my investigations in reference to the influence of a 
ral conductor, in increasing the intensity of a galvanic current, 
re submitted to the Society, the valuable paper of Dr. Faraday, 
the same subject, has been published, and also various modifi- 
ions of the principle have been made by Sturgeon, Masson, 
;e and others, to increase the effects. The spiral conductor 
} likewise been applied by Cav. Antonori to produce a spark by 
I action of a thermo-electrical pile ; and Mr. Watkins has sue- 
ded in exhibiting all the phenomena of hydro-electricity by 
\ same means. Although the principle has been much exten- 
i by the researches of Dr. Faraday, yet I am happy to state that 
\ results obtained by this distinguished philosopher are not at 
iance with those given in my paper. 

I. I now offer to the Society a new series of investigations in 
! same line, which I hope may also be considered of sufficient 
portance to merit a place in the Transactions. 
}. The primary object of these investigations was to discover, 
ossible, inductive actions in common electricity analogous to 

From the Trannotionsof the American Philooophicttl Society, Vol. 6. N. S. 
9l. xxxTiii, No. 3.— Jan^Marcb, 1840. S7 
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thoBS fonnd in galTaniBm. For this pnrpofls a aerias of experi- 
ments vas commenced in the spring of 1836, bat I w >t thit 
time diverted, in part, &om the immediate olQect'of my n 
by B new investigation of the phenomeDon kDOvn in c 
dectricity by the name of the lateral discha^. 
jaevented my doing any thing further, in the way of a 
until April ]aA, Then most of the rasolts \rtiich I nov oflfar lo 
the Society veie obtained. The investigationf are not aa oom- 
I^ete, in several points, as I could vish, but as my datiai wi& not 
pennit me to resume the suliject icx some mmtha to. eom^ I 
therefore present them as they are ; loiowing, from the inlanst 
excited by this branch of science in every part of the woiUl, diut 
the eirors which may exist will soon be detected, and Uie tiodis 
be further developed. 

4. The experiments are g^ven neariy in the oider in wbidi 
they wen made ; and in general they are accompanied by the 
reflections which led to the several steps of the inveatigatioiL 
llie whole aeries is divided, for convenience of arrangement, 
into nx sections, although the sabject may be cooridoed as ooo- 
BJsting, principally, of two parts. The fir^ relating to a new 
examination of the induction of galvanic cnnents ^ and the sp&- 
ond, to the discovery of anali^us results in the discha^ of otHr 
nary electricity.* 




a coil No. ], t c<n] No. 9, and ccoil No. 3; « thebattRT, d tham^ 

6. The i»incipal articles of apparatus used in the experimoit^ 

confflst of a number of fiat coib of copper riband, which will Iff 

' TbawTenl puafimphiwe, foroanTeaieDce (^TcfarenoB, DDmberad uiMNOW- I 
■on, ftom llw £m la the lut, after ibe nods adopted bj Dr. FancUj. I 
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lated by the names of coil No. 1, coil No. 2, &c. ; also of 
il coils of long wire ; and these, to distinguish them from 
bands, will be called helix No. 1, helix No. 2, d&c. 
Coil No. 1 is formed of thirteen pounds of copper {date, one 
md a half wide and ninety-three feet long. It is well cov- 
with two coatings of silk, and was generally used in the 
represented in Fig. 1, which is that of a flat spiral, sixteen 
3 in diameter. It was however sometimes formed into a 
if larger diameter, as is shown in Fig. 4, Section in. 
Coil No. 2 is also formed of copper plate, of the same width 
tiickness as coil No. 1. It is, however, only sixty feet long, 
rm is shown at b, Fig 1. The opening at the centre is suf- 
t to admit helix No. 1. Coils No. 3, 4, 6, 6, d6C., are all 
sixty feet long, and of copper plate of the same thickness, 
r half the width of coil No. 1. 

Fig. 2. 




a ^ b 

a helix No. 1, b helix No. 2, e helix No. 3. 

Helix No. 1 consists of sixteen hundred and sixty yards of 
T wire, xV^h of an inch in diameter ; No. 2, of nine hun- 
and ninety yards ; and No. 3, of three hundred and fifty 
, of the same wire. These helices are shown in Fig. 2, 
jre so adjusted in size as to fit into each other ; thus forming 
Dug helix of three thousand yards : or, by using them sepa^ 
r, and in different combinations, seven helices of different 
hs. The wire is covered with cotton thread, saturated with 
wax, and between each stratum of spires a coating of silk is 
x)6ed. 

Helix No. 4 is shown at a. Fig. 4, Section HI ; it is formed 
'e hundred and forty-six yards of wire, ^V^h of an inch in 
3ter, the several spires of which are insulated by a coating 
ment Helix No. 6 consists of fifteen hundred yards of sil- 
. copper wire, TTjth of an inch in diameter, covered with 
1, and is of the form of No. 4 

Besides these I was favored with the loan of a large spool 
^r wire, covered with cottoUi j^th of an inch in diameteri 
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and five miles long. It is woond on a flaftall axis of iron, and 
fi>rms nearly a solid cylinder of wire^ eightaen inches long, and 
thirteen in diameter. 

11. For determining the directicm of indnoed jcnirontSi a nng- 
netizing spiral was generally used, which consislB of about thirty 
spires of copper wire, in the form of a cylindoTi and ao soibU as 
just to admit a sewing needle into the axis. 

12w Also a small horse-shoe is frequently lefened to, which 
is formed of a piece of soft iron, about three inches hmg, and 
fths of an inch thick ; each 1^ is surrounded with about five 
feet of copper bell wire. This length is so small, that only a 
current of electricity of considerable quantity can develop the 
magnetism of the iron. The instrument is used Sat indicating 
the existence of such a current 

13. The battery used in most of the experiments is ahown in 
Fig. 1. It is formed of three concentric cylinders of copper, and 
two interposed cylinders of zinc. It is about eight inches high, 
five inches in diameter, and exposes about one square fixH and 
three quarters of zinc surface, estimating both sides (tf the metsL 
In some of the experiments a larger battery was oaedy weakly 
charged, but all the results mentioned in the paper, except thoss 
with a Cruickshank trough, can be obtained with one or two bat- 
teries of the above size, particularly if excited by a strong solu- 
tion. The method of interrupting the circuit of the conductor 
by means of a rasp, 6, is shown in the same Figure. 

SECTION I. 

CondiHons which influence the Induction of a Current on itsdf. 

14 The phenomenon of the spiral conductor is at present 
known by the name of the induction of a current on itself, to 
distinguish it from the induction of the secondary cuiient, dis- 
covered by Dr. Faraday. The two, however, belong to the same 
class, and experiments render it probable that the spark given by 
the long conductor is, from the natural electricity of the metal, 
disturbed for an instant by the induction of the jnimary current 
Before proceeding to the other parts of these investigational it is 
important to state the results of a number of preliminary experi- 
ments, made to determine more definitely the conditions which 
influence the action of the spiral conductor. 
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15. When the electricity is of low intensity, as in the case of 
the thermo-electrical pile, or a large single battery weakly excited 
with dilute acid, the flat riband coil No. 1, ninety-three feet long, 
is found to give more brilliant deflagrations, and louder snaps from 
a surliace of mercury, than any other form of conductor. The 
shocks, with this arrangement, are, however, very feeble, and can 
be felt only in the fingers or through the tongue. 

16. The induced current in a short conductor, which thus 
produces deflagration, but not shocks, may, for distinction, be 
called one of quantity. 

17. When the length of the coil is increased, the battery con- 
tinuing the same, the deflagrating power decreases, while the in- 
tensity of the shock continually increases. With five riband coils, 
making an aggregate length of three hundred feet, and the small 
battery, Fig. 1, the deflagration is less than with coil No. I, but 
the shocks are more intense. 

18. There is, however, a limit to this increase of intensity of 
the shock, and this takes place when the increased resistance or 
diminished conduction of the lengthened coil begins to counter- 
act the influence of the increasing length of the current. The 
following experiment illustrates this fact. A coil of copper wire 
rVth of an inch in diameter, was increased in length by succes-. 
sive additions of about thirty two feet at a time. After the first 
two lengths, or sixty four feet, the brilliancy of the spark began 
to decline, but the shocks constantly increased in intensity, until 
a length of five hundred and seventy five feet was obtained, when 
the shocks also began to decline. This was then the proper 
length to produce the maximum efiect with a single battery, and 
a wire of the above diameter. 

19. When the intensity of the electricity of the battery is in- 
(^reased, the action of the short riband coil decreases. With a 
Cruickshank's trough of sixty plates, four inches square, scarcely 
any peculiar effect can be observed, when the coil forms a part of 
the circuit. If however the length of the coil be increased in 
proportion to the intensity of the current, then the inductive in- 
fluence becomes apparent. When the current, from ten plates of 
the above mentioned trough, was passed through the wire of the 
lai^e spool, (10,) the induced shock was too severe to be taken 
through the body. Again, when a small trough of twenty five 
one inch plates, which alone would give but a very feeble diock, 
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was nsed with helix No. 1, an intense shock was vsoeived from 
the induction, when the contact was broken. Also a ali^ shock 
in this arrangement is given when the contact is fionned, hot it ii 
very feeble in comparison with the otfier. The qiaiki howefVi 
with the long wire and compound battery is not as. briUiant si 
with the single battery and the short riband coiL 

20. When the shock is produced from a long wirSi as in the 
last experiments, the size of the plates of the battery may be veiy 
much reduced, without a corresponding rednction of the intensity 
of the shock. This is shown in an experiment with die laige 
spool of wire, (10.) A very small compound battery was fimned 
of six ineces of copper bell wire, each about one imsh and a half 
long, and an equal number of pieces of zinc of the same sin. 
When the current from this was passed through the five mUes of 
the wire of the spool, the induced shock was given at onoe to 
twenty six persons, joining hands. This astonishing eflEect pisees 
the action of a coil in a striking point of view. 

21. With the same spool and the single battery used in the ftm- 
er experiments, no shock, or at most only a very feeUe one^ eonid 
be obtained. A current, however, was found to pass thnnii^ tbo 
whole length, by its action on the galvanometer ; but it was not 
sufficiently powerful to induce a current which could counteract 
the resistance of so long a wire. 

22. The induced current in these experiments may be consid- 
ered as one of considerable intensUy^ and small quantity. 

23. The form of the coil has considerable influence on the in- 
tensity of the action. In the experiments of Dr. Faraday, a long 
cylindrical coil of thick copper wire, inclosing a rod of soft iron, 
was used. This form produces the greatest effect when magnetic 
reaction is employed ,* but in the case of simple galvanic induc- 
tion, I have found the form of the coils and helices represented 
in the figures most effectual. The several sfores are more nearly 
approximated, and therefore they exert a greater mutual influence. 
In some cases, as will be seen hereafter, the ring form, shown in 
Fig. 4, is most effectual. 

24 In all cases the several spires of the coil should be well in- 
sulated, for although in magnetizing soft iron, and in analogoos 
experiments, the touching of two spires is not attended with any 
great reduction of action ,* yet in the case of the induced current, 
as will be shown in the progress of these investigations, a single 
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contact of two spires is sometimes sufficient to neutralize the 
whole effect. 

25. It must be recollected that all the experiments with these 
coils and helices, unless otherwise mention^, are made without 
the reaction of iron temporarily magnetized ; since the introduc- 
tion of this would, in some cases, interfere with the action, and 
render the results more complex. 

SECTION IL 

CondUions which influence the production of Secondary Currents. 

26. The secondary currents, as it is well known, were discov- 
ered in the induction of magnetism and electricity, by Dr. Fara- 
day, in 1831. But he was at that time urged to the exploration 
of new, and apparently richer veins of science, and left this branch 
to be farther traced by others. Since then, however, attention 
has been almost exclusively directed to one part of the subject, 
namely, the induction from magnetism, and the perfection of the 
magneto-electrical machine. And I know of no attempts, except 
my own, to review and extend the purely electrical part of Dr. 
Faraday's admirable discovery. 

27. The energetic action of the flat coil, in producing the in- 
duction of a current on itself, led me to conclude that it would 
also be the most proper means for the exhibition and study of the 
phenomena of the secondary galvanic currents. 

Fig. 3. 




a 
a ooil No. 1, b helix No. 1, and e, d, handles for receiving the ahock. The plate 

of glaas is omitted in the drawing. 

28. For this purpose coil No. 1 was arranged to receive the 
current fiom the small battery, and coil No. 2 placed on this, with 
a plate of glass interposed to insure perfect insulation ; as often as 
the circuit of No. 1 was interrupted, a powerful secondary current 
was induced in No. 2. The arrangement is the same as that exr 
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hibited in Fig. 3, ^th the ezoepCioQ that in this the empooiid 
helix is represented as receiving the indnction, - inatead €i eoO 
No. 2. - 

29. When the ends of the second coil were rubbed logediflri 
a spark was [soduced at the opening. When the same endiwen 
joined by the magnetizing spiral (11,) the inclosed needb 
strongly magnetic Also when the secondary cniieiit 
through the wires of the iron horse-shoCi (12^) 
developed ; and when the ends of the seomd coil were attached 
to a small decomposing apparatus^ of the kind wiklbi aeeompiK 
nies the magneto-electrical machine, a stream of gas wtt given 
off at each pole. The shock, however, fiom this coil is veiy 
feeble, and can scarcely be felt above the fingers. 

30. This current has therefore the properties ot (me of noder- 
ate intensity, but considerable quantity. 

31. Coil No. 1 remaining as before, a longer coil, ftnned by 
nniting Nos. 3, 4 and 5, was substituted for No. 2. With diis ar- 
rangement, the spark produced when the ends were rabbed to- 
gether, was not as brilliant as before ; the magnetizing power wu 
much less ; decomposition was nearly the same, but die Aocb 
were more powerful, or, in other words, the intensity of fhe indu- 
ced current was increased by an increase of the length of the 
coil, while the quantity was apparently diminished. 

32. A compound helix, formed by uniting Nos. 1 and 2, and 
therefore containing two thousand six hundred and fifty yards of 
wire, was next placed on coil No. 1. The weight of this helix 
happened to be precisely the same as that of coil No. 2, and 
hence the different effects of the same quantity of metal in the 
two forms of a long and short conductor, could be compared 
With this arrangement, the magnetizing effects, with the appara- 
tus before mentioned, disappeared. The sparks were much 
smaller, and also the decomposition less, than with the short coil; 
but the shock was almost too intense to be received with impu- 
nity, except through the fingers of one hand. A circuit of fijfty 
six of the students of the senior class, received it at once from a 
single rupture of the battery current, as if from the discharge of 
a Leyden jar weakly chained. The secondary current in this 
case was one of small quantity, but of great intensity. 

33. The following experiment is important in establishing the 
&ct of a limit to the increase of the intensity of the shock, as 
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well as the power of decomposition, with a wire of a given di- 
ameter. Helix No. 6, which consists of wire only j^^th of an 
inch in diameter, was placed on coil No. 2, and its length in- 
creased to about seven hundred yards. With this extent of wire, 
neither decomposition nor magnetism could be obtained, but 
shocks were given of a peculiarly pungent nature ; they did not, 
however, produce much muscular action. The wire of the helix 
was further increased to about fifteen hundred yards ; the shock 
was now found to be scarcely perceptible in the fingers. 

34 As a counterpart to the last experiment, coil No. 1 was 
formed into a ring of sufficient internal diameter to admit the 
great spool of wire, (10,) and with the whole length of this 
(which, as has before been stated, is five miles) the shock was 
found so intense as to be felt at the shoulder, when passed only 
through the forefinger and thumb. Sparks and decomposition 
were also produced, and needles rendered magnetic. The wire 
of this spool is rV^h of an inch thick, and we therefore see fiK)m 
this experiment, that by increasing the diameter of the wire, its 
length may also be much increased, with an increased effect. 

35. The fact (33) that the induced current is diminished by a 
further increase of the wire, after a certain length has been at- 
tained, is important in the construction of the magneto-electrical 
machine, since the same effect is produced in the induction of 
magnetism. Dr. Goddard of Philadelphia, to whom I am in- 
debted for coil No. 5, found that when its whole length was 
wound on the iron of a temporary magnet, no shocks could be 
obtained. The wire of the machine may therefore be of such a 
length, relative to its diameter, as to produce shocks, but no de- 
composition ; and if the length be still further increased, the 
power of giving shocks may also become neutralized. 

36. The inductive action of coil No. 1, in the foregoing exper- 
iments, is precisely the same as that of a temporary magnet in 
the case of the magneto-electrical machine. A short thick wire 
around the armature gives brilliant deflagrations, but a long one 
produces shocks. This fact, I believe, was first discovered by 
my friend Mr. Saxton, and afterwards investigated by Sturgeon 
and Lentz. 

37. We might, at first sight, conclude, from the perfect simi- 
larity of these effects, that the currents which, according to the 
theory of Ampere, exist in the magnet, are like those in the short 
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ooiI| of great quantity andfeeUe iutensity; bnt auoceediog «B- 
perimeiits will show that this is not necessarily the case. . 
. 38. All the experiments given in this sectioii have thus fiv been 
nude with a battery of a single element This conditioa was 
now changedi and a Cruickshank trough of sixty pain subslitfr 
ted. When the ourrent firom this was passed through the nbiiid 
coil No. 1| no indieatioui or a very feeble onei was givwi of a 
secondary current in any of the cdls or helices^ airanged as in 
the preceding experiments. The length <tf the ooil, ia tliia case, 
was not commensurate with the intensity of the cuneal fiiQia tiba 
battery. But vrhexk the long helix, Na 1| was placed instead of 
coil No. 1| a powerful inductive action was pcoduoed on eaeh of 
the articles^ as before. 

. 39. First, helices No. 2and 3 were united into onQ,«Dd pboed 
within helix No. 1, which still conducted the battery cosmit 
With this disposition a secondary current was produced, which 
gave intense i^ocks but feeble decomposition^ arid no maigaetiim 
in the soft iron horse-shoe. It was therefore one of intensity, sni 
was induced by a battery current also of intensity. 

. 40. Instead of the heUx used in the last experimept formMif- 
ing the induction, one of the coils (No. 3) was now placed on he- 
lix No. 1, the bsittery remaining as before. With this arrange- 
ment the induced current gave no shocks, but it magnetized the 
small horse-shoe; and when the ends of the coil were rubbed 
together, {Mroduced bright sparks. It had therefore the properties 
of a current of quantity ; and it was produced by the induction 
of a current, from the battery, of intensity. 

41. This experiment was considered of so much im]x>rtance, 
that it was varied and repeated many times, but always with the 
same result; it therefore establishes the fact that an intenmt^ 
current cam induce one of quanity^ and, by the jxecoding experi- 
ments, the converse has also been shown, that a quality curretU 
can induce one of intensity. 

42. This fact appears to have an important bearing on the law 
of the inductive action, and would seem to favor the supposition 
that the lower coil, in the two experiments with the long and 
short secondary conductors, exerted the same amount of induc- 
tive force, and that in one case this was expended (to use the lan- 
guage of theory) in giving a great velocity to a sm^ll quantity of 
the fluid, and in the other in producing a slower motion in a laiga 
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cunent ; but in the two cases, were it not for the increased resist- 
ance to conduction in the longer wire, the quantity multiplied by 
the velocity would be the same. This, however, is as yet a hy- 
pothesis, but it enables us to conceive how intensity and quantity 
may both be produced fiom the same induction. 

43. From some of the foregoing experiments we may con- 
clude, that the quantity of electricity in motion in the helix is 
really less than in the coil, of the same weight of metal ; but 
this may possibly be owing simply to the greater resistance offer- 
ed by the longer wire. It would also appear, if the above reason- 
ing be correct, that to produce the most energetic physiological 
effects, only a small quantity of electricity, moving with great 
velocity, is necessary. 

44. In this and the preceding section, I have attempted to give 
only the general conditions which influence the galvanic induc- 
tion. To establish the law, would require a great number of more 
refined experiments, and the consideration of several circumstan- 
ces which would affect the results, such as the conduction of the 
wires, the constant state of the battery, the method of breaking 
the circuit with perfect regularity, and also more perfect means 
than we now possess of measuring the amount of the inductive 
action. All these circumstances render the problem very complex. 

SECTION m. 

On the Induction of Secondary Currents at a distance. 

45. In the experiments given in the two preceding sections, 
the conductor which received the induction, was separated from 
that which transmitted the primary current by the thickness only 
of a pane of glass ; but the action from this arrangement was so 
ene^etic, that I was naturally led to try the effect at a greater 
distance. 

46. For this purpose coil No. 1 was formed into a ring of about 
two feet in diameter, and helix No. 4 placed as is shown in the 
figure. When the helix was at the distance of about sixteen 
inches firom the middle of the plane of the ring, shocks could be 
perceived through the tongue, and these rapidly increased in in- 
tensity as the helix was lowered, and when it reached the plane 
of the ring they were quite severe. The effect, however, was 
still greater when, the helix was moved from the centre to the 
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inner dreumference, as at c : but wh«i it was pboed witfaonlllie 
lingy in contact with the outer ciicumforenee, at i| tfae ahodn 
were very slight ; and when placed witbini bat its axis at ri^ 
angles to that of the ring, not the least efEdCt oooU be obsenad. 

Kg.4. 





c helix No. 4, h ooil No. 1, in the ionn of a ring. 

47. With a little reflection, it will be evident that this 
ment is not the most &vomble for exhibiting the indoctioD at a 
distance, since the side of the ring, for example, at ^ -toads to 
produce a current revolving in one direction in the near sida tf 

the helix, and another in an opposite direction in the jGtffher side. 
The resulting effect is therefore only the difference of the two ; 
and in the position as shown in the figure, this difference must be 
very small, since the opposite sides of the helix are approziinately 
at the same distance from c. But the difference of action on the 
two sides constantly increases as the helix is brought near the 
side of the ring, and becomes a maximum when the two are in 
the position of internal contact. A helix of larger diameter 
would, therefore, produce a greater effect. 

48. Coil No. 1 remaining as before, helix No. 1, which is nine 
inches in diameter, was substituted for the small helix of the last 
experiment, and with this the effect at a distance was much in- 
creased. When coil No. 2 was added to coil No. 1, and the cm^ 
rents from two small batteries sent through these, shocks were 
distinctly perceptible through the tongue, when the distance of 
the planes of the coils and the three helices, united as one, was 
increased to thirty six inches. 

49. The action at a distance was still further increased by coil- 
ing the long wire of the large spool into the $:)rm of a ring of 
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9et in diameter, and placing parallel to this another ring, 
1 of the four ribands of coils No. 1, 2, 3 and 4. When a 
it from a single battery of thirty five feet of zinc surface 
assed through the riband conductor, shocks through the 
3 were felt when the rings were separated to the distance 
r feet.* As the conductors were approximated, the shocks 
e more and more severe; and when at the distance of 
3 inches, they could not be taken through the body. 
It may be stated in this connection, that the galvanic in- 
n of magnetism in soft iron, in reference to distance, is also 
nngly great. A cylinder of soft iron, two inches in diame- 
d one foot long, placed in the centre of the ring of copper 
I, with the battery above mentioned, becomes strongly mag- 

I may perhaps be excused for mentioning in this commu- 
)n, that the induction at a distance affords the means of ex- 
ig some of the most astonishing experiments, in the line of 
fue amusante, to be found perhaps in the whole course of 
e. I will mention one which is somewhat connected with 
periments to be described in the next section, and which 
ts the action in a striking manner. This consists in caus- 
e induction to take place through the partition wall of two 
For this purpose coil No. 1 is suspended against the wall 
! room, while a person in the adjoining one receives the 
, by grasping the handles of a helix, and approaching it to 
ot opposite to which the coil is suspended. The effect is 
by magic, without a visible cause. It is best produced 
^h a door, or thin wooden partition. 

The action at a distance affords a simple method of grad- 
' the intensity of the shock in the case of its application to 
al purposes. The helix may be suspended by a string pass- 
er a pulley, and then gradually lowered down towards the 
of the coil, until the shocks are of the required intensity. 
! request of a medical friend, I have lately administered the 
^ current precisely in this way, in a case of paral3rsis of a 
r the nerves of the face. 



ce writing the above, this distance has been much increased bj osing a 
nd battery of eight elements, each of the above size ; with this, shocks 
the tongue have been obtained, when the conductors were separated to the 
d>le distance of six feet eight inches. 
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S3. I may also mention that the energetic actieii of Aa qnd 
ocmdactors enables us to imitatei in a very striking maBoeri the 
indoctiye operation of the magneto-deetacal machiney by mesBi 
of an uninterrupted galTanie current For this, potpowi it is ooljr 
necessary to anange two coils to repcesent the two^pbkaofa 
horse-shoe magnet, and to cause two helices to levoIvB peat them 
hi a parallel plane^ While a constant current is passing thioiigh 
each colly in opposite directionsi the efltetof the rotation of the 
helices is precisely the same as that of the levolTing amiataie in 
the machine. 

64 A remarkable fact should here be noted in lefeieuea toh» 
Ux No. 4, which is connected with a subsequent perl ci the in- 
▼estigatixm. This helix is formed of copper wiroi the spiies of 
which are insulated by a coating of cement instead of thread, ai 
in the case of the others. After being used in the above experi- 
ments, a small discharge firom a Leyden jar was passed thrmigh 
it, and on appljring it again to the coil, I was much smp i is s d to 
find that scarcely any signs of a secondary cnnent coqldfaeob- 
tained. - 

56. The discharge had destroyed the insnlation in aone part^ 
but this was not sufficient to prevent the magnetising of a bar of 
iron introduced into the opening at the centre. The effect ap- 
peared to be confined to the inductive action. The same acdr 
dent had before happened to another coil of nearly the same kind. 
It was therefore noted as one of some importance. An ejqplana' 
tion was afterwards found in a peculiar accident of the secondary 
current.* 

sscnoN IV. 

On the Effects produced by interposing different Substances be- 
tween the Conductors, 

66. Sir H. Davy found, in magnetizing needles by an dectrical 
discharge, that the effect took place through interposed plates of 
all substances, conductors and non-conductors.! The expeiir 
ment which I have given in paragraph 61 would appear to indi* 
cate that the inductive action which produces the secondary cll^ 
rent might also follow the same law. 

* See paragraph 76. t Philosophical TmuMOtioiii, 1881. 



On ElednhDynamie Induction. S23 

To test this, the compound helix was placed about five 
ibove coil No. 1, Fig. 5, and a plate of sheet iron, about 
an inch thick, interposed. With this arrangement no 
x>uld be obtained f although, when the plate was with- 
they were very intense. 

Fig. 5. 




ft coil No. 1, b helix No. 1, and c an interposed plate of metal. 

t was at first thought that this effect might be peculiar to 
, on account of its temporary magnetism ; but this idea 
wn to be erroneous by substituting a plate of zinc of about 
e size and thickness. With this the screening influence 
libited as before. 

ifter this various other substances were interposed in suc- 
namely, copper, lead, mercury, acid, water, wood, glass, 
id it was found that all the perfect conductors, such as the 
produced the screening influence ; but non-conductors, 
wood, &c., appeared to have no effect whatever. 
Vhen the helix was separated from the coil by a distance 
lal to the thickness of the plate, a slight sensation could 
dved even when the zinc of y^th of an inch in thickness 
erposed. This effect was increased by increasing the 
' of the battery current. If the thickness of the plate was 
led, the induction through it became more intense. Thus 
Df tinfoil interposed produced no perceptible influence ; 
r sheets of the same were attended with the same result, 
n thickness of metal is therefore required to produce the 
g effect, and this thickness depends on the quantity of 
ent from the battery. 

'he idea occurred to me that the screening might, in some 
\ connected with an instantaneous current in the plate, 
o that in the induction by magnetic rotation, discovered 
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by ML Aiago. The ingeniouB Taiutioii of this prinoipfe bf 
Measn. Babbage and Henchel, fimuahed me irith « inqie 
Kiethod of determining this point • 

62. A dicular plate of lead was interpofladi which ca nrn d itm 
induction in the helix almost entirely to disqipesr. A dip of tho 
metal was then cut out in the direction of a radius <tf the drde, 
as is shown in Fig. 6. With the plate in this cmiJilion, id 
screening was pcodaced ; the shocks were as inlmiaa as if the 
metal were not present 

63. This experiment however is not entirely satisfiustoryi ainoe 
the action might have taken place through die opening of tfas 
lead ; to obviate this objection, another plate was eat m the suns 
manner, and the two interposed with a glass plate boiween ikea^ 
and so arranged that the opening in the one m^ht be corend bf 
the continuous part of the other. Still shocks were obfainri 
with undiminished intensity. 

Fig.6. Pig. 7. 





a a lead plate, of which c^a lead! plale, I tiie migiMiUm 

the sector h ia cat oat. qnnl. ' 

64 But the existence of a current in the interposed conductor 
was rendered certain by attaching the magnetizing spiral by 
means of two wires to the edge of the opening in the circolar 
plate, as is shown in Fig. 7. By this arrangement the latent cm^ 
rent was drawn out, and its direction obtained by the polarity of 
a needle placed in the spiral at b. 

66. This current was a secondary one, and its direction, in con- 
formity with the discovery of Dr. Faraday, was found to be the 
same as that of the primary current. 

66. That the screening influence is in some way produced by 
the neutralizing action of the current thus obtained, will be clear, 
from the following experiment. The plate of zinc before men- 
tioned, which is nearly twice the diameter of the helix, instead 
of being placed between the conductors, was put on the top of 
the helix, and in this position, although the neutralization was 
not as perfect as before, yet a great reduction was observed in tto 
intensity of the shock. 

67. But here a very interesting and puzzling question occotbl 
How does it happen that two currents, both in the same direo- 
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)n^ can neutralize each other ? I was at first disposed to con- 
ier the phenomenon as a case of real electrical interference, in 
hich. the impulses succeed each other by some regular interval, 
lit if this were true, the effect should depend on the length and 
her conditions of the current in the interposed conductor. In 
der to investigate this, several modifications of the experiments 
ere instituted. 

68. First a flat coil (No. 3) was interposed instead of the plates, 
^hen the two ends of this were separated, the shocks were re- 
ived as if the coil were not present ; but when the ends were 
ined, so as to form a perfect metallic circuit, no shocks could be 
stained. The neutralization with the coil in this experiment 
as even more perfect than with the plate. 

69. Again, coil No. 2, in the form of a ring, was placed not 
stween the conductors, but around the helix. With this dispo- 
tion of the apparatus, and the ends of the coil joined, the shocks 
ere scarcely perceptible, but when the ends were separated, the 
esence of the coil has no effect. 

70. Also when helices No. 1 and 2 were together submitted to 
e influence of coil No. 1, the ends of the one being joined, the 
her gave no shock. 

71. The experiments were further varied by placing helix No. 
within a hollow cylinder of sheet brass, and this again within 
)il No. 2, in a manner similar to that shown in Fig. 12, which is 
tended to illustrate another experiment. In this arrangement 
je neutralizing action was exhibited, as in the case of the plate. 

72. A hollow cylinder of iron was next substituted for the one 
* brass, and with this also no shocks could be obtained. 

73. From these experiments it is evident that the neutraliza- 
m takes place with currents in the interposed or adjoining con- 
ictors of all lengths and intensities, and therefore cannot, as it 
(pears to me, be referred to the interference of two systems of 
brations. 

74. This part of the investigation was, for a time, given up 
nost in despair, and it was not until new light had been ob- 
ined from another part of the inquiry, that any further advances 
uld be made towards a solution of the mystery. 

75. Before proceeding to the next Section, I may here state, 
%t the phenomenon mentioned, paragraph 64, in reference to 
lix No. 4, is connected with the neuUalizing action. The 
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electrical discharge ha^ng destroyed the iDsulation at some poioti 
a part of the spires would thus form a shut circuit| and the indue* 
tioQ in this would counteract the action in the other part of the 
helix I or, in other words, the helix was in the same condition as 
the two helices mentioned in paragraph 70| when the ends of the 
wire of one were joined. 

76. Also the same princiide appears to have an impcwtant bea^ 
ing on the improvement of the magneto-electrical machine: 
since the plates of metal which sometimes form the ends of the 
spool containing the wire, must necessarily diminish the action, 
and also from the experiment of paragraph 72, the armature itself 
may circulate a closed current which will interfere with the in- 
tensity of the induction in the surrounding wire. I am inclined 
to believe that the increased effect observed by Stui^eon and 
Calland, when a bundle of wire is substituted for a solid piece of 
iron, is at least in part due to the interruption of these currents. 
I hope to resume this part of the subject, in connection with seve- 
ral other points, in another communication to the Society. 

77. The results given in this Section may, at first sight, be 
thought at variance with the statements of Sir H. Davy, that 
needles could be magnetized by an electrical dischai^ with con- 
ductors interposed. But from his method of performing the ex- 
periment, it is evident that the plate of metal was placed between 
a straight conductor and the needle. The arrangement was there- 
fore similar to the interrupted circuit in the experiment with the 
cut plate (62,) which produces no screening effect Had the 
plate been curved into the form of a hollow cylinder, with the 
two ends of the metal in contact, and the needle placed within 
this, the effect would have been otherwise. 

SECTION V. 

On the Production and Properties of indticed Currents of the 

Third, Fourth and Fifth order. 

78. The fact of the perfect neutralization of the primary cur- 
rent by a secondary, in the interposed conductor, led me to con- 
clude that if the latter could be drawn out, or separated from the 
influence of the former, it would itself be capable of producing a 
new induced current in a third conductor. 

79. The arrangement exhibited in Fig. 8 furnishes a roady means 
of testing this. The pqmary current, as usual, is passed through 
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coil No. 1, while coil No 2 is placed over this to receive the in- 
duction, with its ends joined to those of coil No. 3. By this dis- 
position the secondary current passes through No. 3 ; and smce 

Fig. 8. 




a coil No. 1 , h coil No. 2, e coil No. 3, d helix No. 1. 

this is at a distance, and without the influence of the primary, its 
separate induction will be rendered manifest by the effects on 
helix No. I. When the handles a, 6 are grasped, a powerful 
shock is received, proving the induction of a tertiary current. 

80. By a similar but more extended arrangement, as shown in 
Fig. 9, shocks were received from currents of a fourth and fifth 
order ; and with a more powerful primary current, and additional 
coils, a still greater number of successive inductions might be 
obtained. 

81. The induction of currents of different orders, of sufficient 
intensity to give shocks, could scarcely have been anticipated 
from our previous knowledge of the subject. The secondary 
current consists, as it were, of a single wave of the natural elec- 
tricity of the wire, disturbed but for an instant by the induction 
of the primary ; yet this has the power of inducing another cur- 
rent, but little inferior in energy to itself, and thus produces 
effects apparently much greater in proportion to the quantity of 
electricity in motion than the primary cunent. 

82. Some difference may be conceived to exist in the action of 
the induced currents, and that from the bajttery, since they are 
apparently different in nature ; the one consisting, as we may 
suppose, of a single impulse, and the other of a succession of such 
impulses, or a continuous action. It was therefore important to 
investigate the properties of the currents of different orders, and 
to compare the results with those before obtained. 

83. First, in reference to the intensity, it was found that with 
Ihc small battery a shock could be given from the current of the 
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third order iotTentp-fivepenCHUijdninghmdB; ilio Hhocka per- 
ceptible in the arms vere obtained irom a current of the fiAh 
order. 

84 The action at a distance was also mnch greater thata eonU 
have been anticipated. In one ezperiinent shocks from the ter- 
tiary current were distinctly felt through the tongue, when helix 
No. 1, Pig. 8, was at the distance of eighteen inches eSacm the 
coil transmitting the secondary cunent. 

85. The same screening effects were pro- ^- B- 
duced by the interposition of plates of metal 
between the conductors of the different at- 
ders, ns those which hare been described in 
reference to the [vimary and secondary cur- 
rents. 

86. Also when the long beiiz is placed 
ovet a secondary current generated in a short 
coil, and which is therefore, as we have be- 
fore shown, one of quantity, a tertiary cu> 
rent of intensity is i^oduced. 

87. Again, when the intensity cnrient of 
the last experiment is passed through a sec- 
ond helix, and another coil is placed over 
this, a quantity current is again produced. "^ 

' Therefore, in the case of these ciirrenta, as 
in that of the primary, a quantity current can 
be induced from one of intensity, and the con- 
verse. By the arrangement of the apparatus 
as shown in Pig. 9, these different results 
are exhibited at once. The induction from 
coil No. 3 to helix No. 1 produces an inten- 
sity current, and from helix No. 2 to coil No. 
4, a quantity current. 

88. If the ends of coil No. 2, as in the 
arrangement of Fig. 8, be united to helix 
No. 1 instead of coil No. 3, no shocks can be 
obtained ; the quantity current of coil No. 2, 
appears not to be of sufficient intensity to 
pass through the wire of the long helix. 

89. Also, no shocks can be obtained from 
the handles attached to helix No. 2, in the 
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arrangement exhibited in Fig. 10. In this case the quantity of 
electricity in the current from the heUz appears to be too small 
to produce any effect, unless its power is multiplied by passing it 
through a ccmductor of many spires. 

Fig. 10. 




a c 

a coil No. 2, h helix No. 1, t coil No. 3, and i helix No. 3. 

90. The next inquiry was in reference to the direction of these 
currents, and this appeared important in connection with the na- 
ture of the action. The experiments of Dr. Faraday would ren- 
der it probable, that at the begiiming and ending of the secondary 
current, its induction on an adjacent wire is in contrary directions, 
as is shown to be the case in the primary current. But the whole 
action of a secondary current is so instantaneous, that the induc- 
tive effects at the beginning and ending cannot be distinguished 
from each other, and we can only observe a single impulse, which, 
however, may be considered as th^ difference of two impulses in 
opposite directions. 

91. The first experiment happened to be made with a current 
of the fourth order. The magnetizing spiral (11) was attached 
to the ends of coil No. 4, Fig. 9, and by the polarity of the nee- 
dle it was found that this current was in the same direction with 
the secondary and primary currents.* By a too hasty generaliza- 
tion, I was led to conclude, from this experiment, that the currents 
of all orders are in the same direction as that of the battery cur- 
rent, and I was the more confirmed in this from the results of my 
first expmments on the currents of ordinary electricity. This 
conclusion, however, caused me much useless labor and per^ex- 
ity, and was afterwards proved to be erroneous. 

92. By a careful repetition of the last experiment, in reference 
to each current, the important fact was discovered, that there ex- 



* It ■bould be recollected that all the inductiona which have been mentioned, 
were produced at the momept of breaking the circuit of the battery current. The 
induction at the formation of the current is too feeble to produce the effects de- 
scribed. 
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ists an aUemation in the direction of the currents of the several 
orders^ commencing with the secondary. This result was so ex- 
traordinary, that it was thought necessary to establish it by a va- 
riety of experiments. For this purpose, the direction was deter- 
mined by decomposition, and also by the galvanometeri but the 
result was still the same ; and at this stage of the inquiry I was 
compelled to adopt the conclusion that the directions of the sev- 
eral currents were as follows : 

Primary current, + 



+ 



Secondary current, . 

Current of the third order, 

Current of the fourth order. 

Current of the fifth order, 
93. In the first glance at the above table, we are struck with 
the fact that the law of alternation us complete, except between 
the primary and secondary currents, and it appeared that this ex- 
ception might possibly be connected with the induced current 
which takes place in the first coil itself, and which gives rise to 
the phenomena of the spiral conductor. If this should be found 
to be minus, we might consider it as existing between the pri- 
mary and secondary, and the anomaly would thus disappear. A> 
rangements were therefore made to satisfy myself fully on this 
point. For this purpose, the decomposition of dilute acid and the 
use of the galvanometer were resorted to, by placing the appara- 
tus between the ends of a cross wire attached to the extremities 
of the coil, as in the arrangement described by Dr. Faraday; 
(ninth series;) but all the results persisted in giving a direc- 
tion to this current the same as stated by Dr. Faraday, namely, 
that of the primary current. I was therefore obliged to abandon 
the supposition, that the anomaly in the change of the current is 
connected with the induction of the battery current on itself. 

94 Whatever may be the nature or causes of these changes in 
the direction, they offer a ready explanation of the neutralizing 
action of the plate interposed between two conductors, since a 
secondary current is induced in the plate ; and although the di- 
rection of this, as has been shown, is the same as that of the cur- 
rent from the battery, yet it tends to induce a current in the adja- 
cent conducting matter of a contrary direction.* The same ex- 

* See paragraph 130, Fig. 15. 



On Electro- Dynamic Induction. 231 

anation is also applicable to all the other cases of neutralization, 
ren to those which take place between the conductors of the 
»veral orders of currents. 

95. The same principle explains some effects noted in refer- 
ice to the induction of a current on itself. If a flat coil be 
>nnected with the battery, of course sparks will be produced by 
le induction, at each rupture of the circuit. But if in this con- 
ition another flat coil, with its ends joined, be placed on the first 
3il, the intensity of the shock is much diminished, and when the 
^veral spires of the two coils are mutually interposed by wind- 
ig the two ribands together into one coil, the sparks entirely 
isappear in the coil transmitting the battery current, when the 
ads of the other are joined. To understand this, it is only ne- 
3ssary to mention that the induced current in the first coil is a 
ue secondary current, and it is therefore neutralized by the action 
f the secondary in the adjoining conductor ; since this tends to 
roduce a current in the opposite direction. 

96. It would also appear from the perfect neutralization which 
Qsues in the arrangement of the last paragraph, that the induced 
orient in the adjoining conductor is more powerful than that of 
le first conductor ; and we can easily see how this may be. The 
wo ends of the second coil are jpined, and it thus forms a perfect 
letallic circuit ; while the circuit of the other coil may be consid- 
red as partially interrupted, since to render the spark visible the 
lectricity must be projected, as it were, through a small distance 
fair. 

97. We would also infer that two Contiguous secondary cur- 
3nts, produced by the same induction, would partially counteract 
ach other. Moving in the same direction, they would each tend 
> induce a current in the other of an opposite direction. This 
I illustrated by the following experiment : helices No. 1 and 2 
rere placed together, but not united, above coil No. 1, so that 
ley each might receive the induction ; the larger was then grad- 
edly removed to a greater distance from the coil, until the inten- 
ty of the shock from each was about the same. When the ends 
* the two were united, so that the shock woufd pass through the 
>dy from the two together, the effect was apparently less than 
ith one helix alone. The result, however, was not as satisfac- 
>ry as in the case of the other experiments ; a slight difference 
t the intensity of two shocks could not be appreciated with per- 
ct certainty. 
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8SCTI0N VI. 

The production of Induced Currents of the Deferent Ordert 

from Ordinary ElectricUf. 

98. Dr. Faiaday, ia the ninth series of his researches, lemaiki, 
that " the effect produced at the commencement and the end of 
a current (which are separated by an interval of time when that 
current is supplied from a voltaic apparatus) mu9t occur at die 
same moment when a common electrical discharge is passed 
through a long wiro. Whether if it happen accurately at the 
same moment, they would entirely neutralize each other, or 
whether they would not still give some definite peculiadty to the 
dischai^e, is a matter remaining to be examined." 

99. The discovery of the fact that the secondary Gorrent, 
which exists but for a moment, could induce another current of 
considerable energy, gave some indication that, similar effiecti 
might be produced by a discharge of ordinary electricity, provided 
a sufSciently perfect insulation could be obtained. 

^iff. n. 




c 

a glaM cylinder, h Leyden jar, c magnetizing spiral, 

100. To test this, a hollow glass cylinder, Fig. 11, of about 
six inches in diameter, was prepared with a narrow riband of tin- 
foil, about thirty feet long, pasted spirally around the outside, and 
a similar riband of the same length, pasted on the inside ; so that 
the corresponding spires of the two were directly opposite each 
other. The ends of the inner spiral passed out of the cylinder 
through a glass tube, to prevent all direct communication between 
the two. When the ends of the inner riband were joined by the 
magnetizing spiral ( 11,) containing a needle, and a discharge from 
a half gallon jar sent through the outer riband, the needle was 
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strongly magnetized in such a manner as to indicate an induced 
current through the inner riband in the same direction as that of 
the current of the jar. This experiment was repeated many 
times, and always with the same result 

101. When the ends of one of the ribands were placed very 
nearly in contact, a small spark was perceived at the opening, the 
moment the dischai^ took place through the other riband. 

103. When the ends of Uie same riband were separated to a 
considerable distance, a larger spark than the last could be drawn 
from each end by presenting a ball, or the knuckle^ 

103. Also if the ends of the outer riband were united, so as to 
form a perfect metallic circuit, a spark could be drawn from any 
point of the same, when a discharge was sent through the inner 
riband. 

104 The sparks in the two last experiments are evidently due 
to the action known in ordinary electricity }>y the name^ of the 
lateral discharge. To render this clear, it is perhaps necessary to 
recall the well known fact, that when the knob of a jar is elec- 
trified positively, and the outer coating in connection with the 
earth, then the jar contains a small excess of positive electricity 
beyond what is necessary to neutralize perfectly the negative sur- 
face. If the knob be put in communication with the earth, the 
extra quantity, or the free electricity, as it is sometimes called, 
will be on the negative side. When the discharge took place in 
the above experiments, the inner riband became for an instant 
chained with this free electricity, and consequently threw off 
from the outer riband, by ordinary induction, the sparks described. 
It therefore became a question of importance to determine, whe- 
ther the induced current described in paragraph 100 was not also 
a result of the lateral discharge, instead of being a true case of a 
secondary current analogous to those produced from galvanism. 
For this purpose the jar was charged, first with the outer coating 
in connection with the earth, and again with the knob in con- 
nection with the same, so that the extra quantity might be in 
the one case plus and in the other minus; but the direction of 
the induced current was not affected by these changes ; it was 
always the same, namely, from the positive to the negative side 
of the jar. 

106. When, however, the quantity of free electricity was in- 
creased, by connecting the knob of the jar with a globe about a 

Vol. uzviii, No. 2.— Jan.-March, 1840. 30 
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foot in diameter, the intensity of magnetism appeared to be some- 
what diminished, if the extra quantily was on the negative side; 
and this might be expected, since the free electricity, in its escape 
to the earth through the riband, in this case would tend to induce 
a feeble current in the opposite direction to that of the jar. 

106. The spark from an insulated conductor may be considered 
as consisting almost entirely of this free or extra electricity, and 
it was found that this was also capable of producing an induced 
current, precisely the same as that from the jar. In the experi- 
ment which gare this result, one end of the outer riband of the 
cylinder ( 100) was connected with the earth, and the other caused 
to receive a spark from a conductor fourteen feet long, and nearly 
a foot in diameter. The direction of the induced current was 
the same as that of the spark from the conductor. 

107. From these evperiments it appears evident that the dis- 
charge from the Leyden jar possesses the property of inducing a 
secondary current precisely the same as the galvanic apparatus, 
and also that this induction is only so far connected with the 
phenomenon of the lateral discharge as this latter partakes of the 
nature of an ordinary electrical current. 

108. Experiments were next made in reference to the produc- 
tion of currents of the different orders by ordinary electricity. 
For this purpose a second cylinder was prepared wi^ ribands of 
tinfoil, in a similar manner to the one before described. The 
two were then so connected that the secondary current from the 
first would circulate around the second. When a discharge 
was passed throngh the outer riband of the first cylinder, a ter^ 
tiary current was induced in the inner riband of the second. 
This was rendered manifest by the magnetizing of a needle in a 
spiral, joining the ends of the last mentioned riband. 

109. Also by the addition, in the same way, of a third cyUo- 
der, a current of the fourth order was developed. The same 
result was likewise obtained by using the arrangement of the 
coils and helices shown in Fig. 9. For these experiments, how- 
ever, the coils were furnished with a double coating of ulk, and 
the contiguous conductors separated by a large plate of glasa 

110. Screening effects precisely the same as those exhibited in 
the action of galvanism were produced by interposing a plate of 
metal between the conductors of different orders, Figures 8 and 9. 
The precaution was taken to place the metal between two plates 
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of glass, in order to be assured that the effect was pot due to a 
want of perfect insulation. 

111. Also analogous results were found when the experiments 
were made with coils interposed instead of plates, as described in 
paragraph 68. When the ends of the interposed coils were sep- 
arated, no screening was observed, but when joined, the effect 
was produced. The existence of the induced current, in all 
these experiments, was determined by the magnetism of a needle 
in a spiral attached to one of the coils. 

Fig. 12. 




a coil No. 2, ( an inverted bell gl«M, e helices No. 2 and 3. 

112. Likewise shocks were obtained from the secondary cur- 
rent by an arrangement shown in Fig. 12. Helices No. 2 and 
No. 3 united, are put within a glass jar, and coil No. 2 is placed 
around the same. When the handles are grasped, a shock is felt 
at the moment of the discharge, through the outer coil. The 
shocks, however, were very different in intensity with different 
discharges from the jar. In some cases no shock was received, 
when again, with a less chaige, a severe one was obtained. But 
these irr^^Iarities find an explanation in a subsequent part of the 
investigation. 

113. In all these experiments, the results with ordinary and 
galvanic electricity are similar. But at this stage of the investi- 
gation there appeared what at first was considered a remarkable 
difference in the action of the two. I allude to the direction of 
the currents of the different orders. These, in the experiments 
with the glass cylinders, instead of exhibiting the alternations of 
the galvanic currents (92,) were all in the same direction as the 
discharge from the jar, or, in other words, they were all plus. 

114. To discover, if possible, the cause of this difference, a 
series of experiments wds instituted ; but the first fisu^t developed, 
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foot in diameter, the intensity of magnetism appeared to be savk 
what diminished, if the extra quantity was on the negative si 
and this might be expected, since the free electricity, in its esat< 
to the earth through the riband, in this case would tend to ini , 
a feeble current in the opposite direction to that of the jar. 

106. The spark from an insulated conductor may be cousik. 
as consisting almost entirely of this free or extra electricity, 
it was found that this was also capable of producing an ia 
current, precisely the same as that from the jar. In tha • 
ment which gave this result, one end of the outer riband 
cylinder (100) was connected with the earth, and thoolhtft 

to receive a spark from a conductor fourteen feet long, an 
a foot in diameter. The direction of the induced carr 
the same as that of the spark from the conductor. 
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charge from the Leyden jar possesses the property of i'^^r r; 
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and also that this induction is only so far connected ^^Jj 
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instead of affording any new light, seemed to lender Ihe obscu- 
rity more profound. When the directions of the cnnents weie 
taken in the arrangement of the coilsi (Fig. 9|) the diacrepancy 
TOnished. AUernaihns fMre found the $ame a$ in the cose of 
gahaniam. This result was so extraordinary that the e^qmi- 
ments were many times repeated, first with the glass cylindsEB, 
and then with the coils ; the results, howevefi were always the 
same. The cylinders gave currents all in one directicxi ; thecdls 
in alternate directions. 

116. After various hypotheses had been formed, and in sncoes- 
sion disproved by experiment, the idea occurred to me that the 
direction of the currents might depend on the distance of the 
conductors, and this appeared to be the only difference existing 
in the arrangement of the experiments with the coils and the 
cylinders.* In the former the distance between the ribands was 
nearly one inch and a half, while in the latter it was only the 
thickness of the glass, or about jV^h of ^^ uich. 

116. In order to put this supposition to the test of experiment, 
two narrow slips of tinfoil, about twelve feet long, were stretched 
parallel to each other, and separated by thin plates of mica to the 
dbtance of about j^y^"^ ^^ ^^ ^^^^' When a discharge from the 
half gallon jar was passed through one of these, an induced GU^ 
rent in the same direction was obtained from the other. The 
ribands were then separated, by plates of glass, to the distance of 
Y^^th of an inch ; the current was still in the same direction, or 
plus. When the distance was increased to about ^th of an inch, 
no induced current could be obtained ,* and when they were still 
further separated the current again appeared, but was now found 
to have a different direction^ or to be mifius. No other change 
was observed in the direction of the current with a farther in- 
crease of distance ; the intensity of the induction gradually dimin- 
ished as the ribands were separated. The existence and direction 
of the current, in this experiment, were determined by the polar- 
ity of the needle in the spiral attached to the ends of one of the 
ribands. 

117. The question at this time arose, whether the direction of 
the current, as indicated by the polarity of the needle, was the 

* Thii idea waa not immediately adopted, because I had previously oxperimeoted 
on the direction of the secondary current from gaWanism, and found no chan^ in 
ra&rence to distance. 
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erne, since the magnetizing spiral might possibly itself, in 
I cases, induce an opposite current To satisfy myself on 
point, a series of charges, of various intensity and quantity, 
a single spark of the laige conductor to the full charge of 
jars, were passed through the small spiral, which had been 
in all the experiments ; but they all gave the same polarity, 
interior of this spiral is so small, that the needle is through- 
n contact with the wire. 

8. The fact of a change in the direction of the induced cur- 
by a change in the distance of the conductors, being thus 
»lished, a great number and variety of experiments were 
3 to determine the other conditions on which the change 
nds. These were sought for in a variation of the intensity 
quantity of the primary discharge, in the length and thick- 
of the wire, and in the form of the circuit. The results 
I, however, in many cases, anomalous, and are not sufficiently 
lite to be placed in detail before the Society. I hope to re- 
3 the investigation at another time, and will therefore at 
3nt briefly state only those general facts which appear well 
>lished. 

9. With a single half gallon jar, and the conductors sepa- 
i to a distance less than ^V^l^ ^^ ^^ inch, the induced current 
nrays in the same direction as the primary. But when the 
luctors are gradually separated, there is always found a dis- 
3 at which the current begins to change its direction. This 
nee depends certainly on the amount of the discharge, and 
ably on the intensity ; and also on the length and thickness 
le conductors. With a battery of eight half gallon jars, and 
llel wires of about ten feet long, the change in the direction 
lot take place at a less distance than from twelve to fifteen 
es, and with a still larger battery and longer conductors, no 
ige was found, although the induction was produced at the 
ince of several feet. 

SO. The facts given in the last paragraph relate to the induc- 
action of the primary current ; but it appears from the results 
lied in paragraphs 110 and 114, that the currents of all the 
r orders also change the direction of the inductive influence 
L a change of the distance. In these cases, however, the 
Ige always takes place at a very small distance firom the con- 
ing wire ; and in this respect the result is similar to the effect 
primary current from the discharge of a small jar. 
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121. The most impcnrtant ezperimentSi in lefereDce to diitai^ 
were made in the lecture room of my respected friend Dr. Hue 
of Philadelphia, with the splendid electrical apparmtos deaciibed 
in the Fifth Volume (new series,) of the TrmsactionB of thii 
Society. The battery consists of thirty-two jan^ each <tf the 
capacity of a gallon. A thick copper wire of about yV A of an 
inch in diameter and eighty feet in length, was stretched aciosi 
the lecture room, and its ends brought to the battery, so as to 
form a trapezium, the longer side of which was about tbirty-fi?B 
feet. Along this side a wire was stretched of the ordinary bell 
size, and the extreme ends of 
this joined by a spiral, similar to 
the arrangement shown in Fig. 
13. The two wires were at 
first placed within the distance 
of about an inch, and afterwards 
constantly separated after each 
discharge of the whole battery 
through the thick wire. When 
a break was made in the second 
wire at a, no magnetism was de- 
veloped in a needle in the spiral 
at 6, but when the circuit was 
complete, the needle at each dis- 
charge indicated a current in the ' P*'^* ^^ ^"^ ^^"^^ * "?'"*• 
same direction as that of the battery. When the distance of the 
two wires was increased to sixteen inches, and the ends of the 
second wire placed in two glasses of mercury, and a finger of 
each hand plunged into the metal, a shock was received. The 
direction of the current was still the same, but the magnetism 
not as strong as at a less distance. 

122. The second wire was next arranged around the other, so 
as to enclose it. The magnetism by this arrangement appeared 
stronger than with the last ; the direction of the current was 
still the same, and continued thus, until the two wires were at 
every point separated to the distance of twelve feet, except in 
one place where they were obliged to be crossed at the distance 
of seven feet, but here the wires were made to form a right angle 
with each other, and the elSect of the apiMX)ximation was there- 
fore (46) considered as nothing. The needle at this surprising 
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ce was tolerably strongly magnetized, as was shown by the 
ity of filings which would adhere to it. The direction of 
trrent was still the same as that of the battery. The form 
; room did not permit the two wires to be separated to a 
r distance. The whole length of the circuit of the interior 
virire was about eighty feet ; that of the exterior one hun* 
ind twenty. The two were not in the same plane, and a 
f the outer passed through a small adjoining room. 
!. The results exhibited in this experiment are such as could 
ly have been anticipated by our previous knowledge of the 
cal discharge. They evince a remarkable inductive en- 
which has not before been distinctly recognized, but which 
perform an important part in the discharge of electricity 
he clouds. Some effects which have been observed during 
er storms, appear to be due to an action of this kind. 
:. Since a discharge of ordinary electricity produces a sec- 
f current in an adjoining wire, it should also produce an 
^ous effect in its own wire ; and to this cause may be now 
id the peculiar* action of a long conductor. It is well 
1 that the spark from a very long wire, although quite 
is remarkably pungent. I was so fortunate as to witness a 
nteresting exhibition of this action during some experi- 
on atmospheric electricity made by a committee of the 
lin Institute, in 1836. Two kites were attached, one 
the other, and raised with a small iron wire in place of a 
On the occasion at which I was present, the wire was 
led by the kites to the length of about one mile. The 
as perfectly clear, yet the sparks from the wire had so 
I»rojectile force, (to use a convenient expression of Dr. 
I that fifteen persons, joining hands and standing on the 
1, received the shock at once, when the first person of the 
touched the wire. A Leyden jar being grasped in the hand 
i outer coating, and the knob presented to the wire, a severe 
was received, as if by a perforation of the glass, but which 
lund to be the result of the sudden and intense induction. 
. These effects were evidently not due to the accumulated 
ity at the extremities of the wire, on the principles of ordi- 
dectrical distribution, since the knuckle required to be 
It within about a quarter of an inch before the spark could 
eived. It was not alone the quantity, since the experi- 
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menis of Wilson prove that the same effect is not jMt)duced with 
an equal amount of electricity on the surface of a large conduc- 
tor. It appears evidently therefore a case of the induction of an 
electrical current on itself. The wire is chained with a consid- 
erable quantity of feeble electricity, which passes off in the form 
of a current along its whole length, and thus the induction takes 
place at the end of the discharge, as in the case of a long wire 
transmitting a current of galvanism. 

126. It is well known that the discharge from an electrical 
battery possesses great divellent powers ; that it entirely separates, 
in many instances, the parlicles of the body through which it 
passes. This force acts, in part, at least, in the direction of the 
line of the discharge, and appears to be analogous to the repulsive 
action discovered by Ampere, in the consecutive parts of the same 
galvanic current. To illustrate this, paste on a piece of glass a 
narrow slip of tinfoil, cut it through at several points, and loosen 
the ends from the glass at the places so cut. Pass a discharge 
through the tinfoil from about nine half gallon jars ; the ends, at 
each separation, will be thrown up, Fig. 14. 

and sometimes bent entirely back, 

as if by the action of a strong i 

pulfiive force between them. This . 

wiJ) be understood by a reference to . „,... „,„,.. , , _ 

J b gloM plate ; a, d, 4, a, OMiuoa 

Fig. 14 J the ends are shown bent in tinfoil, 

back at a, a, a, a. In the popniar experiment of the pierced caid, 

Ibe bur on each side appears to be due to an action of the same 

kind, 

127. It now appears probable, from the facts given in para- 
graphs 1 19 and 120, that the table in paragraph 92 is only an e^ 
proximation to the truth, and that each current from galvanism, 
as well as from electricity, first produces an inductive action in 
the direction of itself, and that the inverse influence takes place 
at a little distance from the wire. 

128. In reference to this view, the compound helix was placed 
on coil No. 1, to receive the induction, and its ends joined to those 
of the outer riband of tinfoil of the glass cylinder, while the 
magnetizing spiral was attached to the ends of the inner riband. 
A feeble tertiary current was produced by this arrangement, 
which in two cases gave a polarity to the needle indicating a di- 
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he same as that of the primary current. In other cases the 
sm was either imperceptible or mintis. With an arrange- 
two coils of wires around two glass cylinders, one within 
T, the same effect was produced. The magnetism was 
m the distance of the two sets of spires was smaller, indi- 
is it would appear, an approximation to a position of neu- 
These results are rather of a negative kind, yet they 

indicate the same change with distance in the case of 
ranic currents, as in that of the discharge of ordinary 
ty. The distance however at which the change takes 
'ould seem to be less in the former than in the latter. 
There is a perfect analogy between the inductive action 
primary current from the galvanic apparatus and of that 
2 larger electrical battery. The point of change, in each, 
to be at a great distance. 

The neutralizing effect described in Sections IV and YI, 
(V be more definitely explained by saying that when a 
inductor is acted on at the same time by a primary and 
ry current (unless it be very near the second wire) it will 
the region of the plus influence of the former, and into 
he Tmnus influence of the latter ; and hence no induction 
produced. 
This will be rendered perfectly clear by Fig. 16, in 

1 represents the conductor of the primary current, b that 
secondary, and c the Fig. 15. 

inductor. The char- ^ . ^ 

h + +, &c., begin- . t » 



the middle of the t 



+ £. 



iductor and extending + — 

irds, represent the con- + "" 

lus influence of the + "" 

current, and those + — — , &c., beginning at the sec- 
ductor, indicate the inductive influence of the secondary 
as changing with the distance. The third conductor, as 
a by the figure, falls in the plus region of the primary 
and in the minus region of the secondary, and hence in 
70 actions neutralize each other, and no apparent result 
ced. 

Fig. 16 indicates the method in which the neutralizing ef- 
roduced in the case of the secondary and tertiary currents. 
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menis of Wilson prove that the same effect is not jaxiduced with 
an equal amount of electricity on the surface of a large conduc- 
tor. It appears evidently therefore a case of the induction of an 
electrical current on itself. The wire is cliai^ed with a consid- 
emblo quantity of feeble electricity, which passes off in the forcn 
of a current along its whole length, and thus the induction takes 
place at the end of the discharge, as in the case of a long wire 
transmitting a current of galvanism. 

126. It is well known that the discharge from an electrical 
battery possesses great divellent powers ; that it entirely separates, 
in many instances, the particles of the body through wliJch il 
passes. This force acts, in part, at least, in the direction of the 
line of the discharge, and appears to be analogous to the repiilsire 
action discovered by Ampere, in the consecutive parts of the same 
galvanic current. To illuslrale ihis, paste on a piece of glass a 
nanow slip of tinfoil, cut it through at several points, and loosen 
the ends from the glass at Ihc places so cut. Pass a discharge 
through the tinfoil from about nine half gallon jars ; the ends, at 
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as if by the action of a strong re- 
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back at a, a, a, a. In the popular experiment of the pierced card, 
the bur on each side appears to be due to aa action of the same 
kind. 

127. It now appears probable, from the facts given in para- 
graphs 1 19 and 120, that the table in paragraph 92 is only an b^ 
proximation to the truth, and that each current from galvanism, 
as well as from electricity, first produces an inductive action in 
the direction of itself, and that the inverse influence takes place 
at a little distance from the wire. 

128. In reference to this view, the compound helix was placed 
on coil No. 1, to receive the induction, and its ends joined to those 
of the outer riband of tinfoil of the glass cylinder, while the 
magnetizing spiral was attached to the ends of the inner riband. 
A feeble tertiary current was produced by this arrangement, 
which in two cases gave a polarity to the needle indicating a di- 
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1 the same as that of the primary current. In other cases the 
3tism was either imperceptible or mintis. With an arrange- 
of two coils of wires around two glass cylinders, one within 
her, the same effect was produced. The magnetism was 
hen the distance of the two sets of spires was smaller, indi- 
:, as it would appear, an approximation to a position of neu- 
'. These results are rather of a negative kind, yet they 
r to indicate the same change with distance in the case of 
alvanic currents, as in that of the discharge of ordinary 
Icity. The distance however at which the change takes 
would seem to be less in the former than in the latter. 
). There is a perfect analogy between the inductive action 
$ primary current from the galvanic apparatus and of that 
the larger electrical battery. The point of change, in each, 
rs to be at a great distance. 

), The neutralizing effect described in Sections IV and YI, 
)ow be more definitely explained by saying that when a 
conductor is acted on at the same time by a primary and 
jary current (unless it be very near the second wire) it will 
to the region of the plus influence of the former, and into 
f the minus influence of the latter ; and hence no induction 
e produced. 

.. This will be rendered perfectly clear by Fig. 16, in 
L a represents the conductor of the primary current, b that 
> secondary, and c the Fig. 15. 

conductor. The char- ^ ^ 

4- + +, &c., begin- ^ + 5 

at the middle of the t 
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flus influence of the 
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ry current, and those + , &c., beginning at the sec- 

onductor, indicate the inductive influence of the secondary 
It as changing with the distance. The third conductor, as 
wn by the figure, falls in the plus region of the primary 
It, and in the minus region of the secondary, and hence in 
two actions neutralize each other, and no apparent result 
iuced. 

\. Fig. 16 indicates the method in which the neutralizing ef- 
I produced in the case of the secondary and tertiary currents. 
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ments of Wilson prove that the same effect is not produced with 
an equal amount of electricity on the surface of a large coodnc- 
tor. It apjjears evidently therefore a case of ihe induction of an 
electrical current on itself. The wire is cliarged with a consid- 
erable quantity of feeble electricity, which passes otf in the form 
of a current along its whole length, and thus the induction takes 
place at the end of the discharge, as in the case of a long vire 
transmitting a current of galvanism. 

126. It is well known that the discbat^e from an electrical 
battery possesses great divellent powers ; that it entire! y separates, 
in many instances, the particles of the body throiigh wtiich it 
passes. This force acts, in part, at least, in Ihe directimi of Ihe 
line of the discharge, and appears to be analogous to the Tepiilsire 
action discovered by Ampere, in Ihe consecutive parts of the same 
galvanic current. To illuslrale this, paste on a piece of glass a 
narrow slip of tinfoil, cut it through at several points, and loosen 
the ends from the glass at the places so cut. Pass a discharge 
through the linfoil from about nine half gallon jars ; the ends, at 
each separation, will be thrown up, Fig. 14. 

and sometimes bent entirely back, ^ 

as if by the action of a strong re- 
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kind. 

127. It now appears [Hobable, from the facts giTao in para- 
graphs 1 19 and 120, that the table in paragraph 92 is only an ap- 
proximation to the truth, and that each current from galvanism, 
as well as from electricity, first produces an inductive actkm in 
the direction of itself, and that the inverse influence takes {dace 
at a little distance from the wire. 

128. In reference to this view, the compouixl helix was placed 
(HI coil No. 1, (o receive the induction, and its ends joined to those 
of the outer riband of tinfoil of the glass cylinder, while the 
magnetizing sinral was attached to the ends of the inner riband. 
A feeble tertiary current was produced by this amuigemont, 
which in two cases gave a polarity to the needle indicating a di- 
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ion the same as that of the primary current. In other cases the 
^netism was either imperceptible or mintis. With an arrange- 
it of two coils of wires around two glass cylinders, one within 
other, the same effect was produced. The magnetism was 

when the distance of the two sets of spires was smaller, indi- 
ng, as it would appear, an approximation to a position of neu- 
ity. These results are rather of a negative kind, yet they 
ear to indicate the same change with distance in the case of 

galvanic currents, as in that of the discharge of ordinary 
;tricity. The distance however at which the change takes 
:e, would seem to be less in the former than in the latter. 

29. There is a perfect analogy between the inductive action 
:he primary current from the galvanic apparatus and of that 
Q the larger electrical battery. The point of change, in each, 
ears to be at a great distance. 

30. The neutralizing elSect described in Sections IV and YI, 
T now be more definitely explained by saying that when a 
d conductor is acted on at the same time by a primary and 
>ndary current (unless it be very near the second wire) it will 
into the region of the phis influence of the former, and into 
; of the minus influence of the latter ; and hence no induction 

be produced. 

31. This will be rendered perfectly clear by Fig. 16, in 
ch a represents the conductor of the primary current, b that 
he secondary, and c the Fig. 15. 

d conductor. The char- ^ ^ 

Jrs + + +, &c., begin- . X h 



; at the middle of the X 2. 



; conductor and extending + — 



mwards, represent the con- 
it plus influence of the 



+ — 

aary current, and those + — — , &c., beginning at the sec- 
conductor, indicate the inductive influence of the secondary 
-ent as changing with the distance. The third conductor, as 
lown by the figure, falls in the plus region of the primary 
rent, and in the minus region of the secondary, and hence in 
le two actions neutralize each other, and no apparent result 
roduced. 

32. Fig. 16 indicates the method in which the neutralizing ef- 
is produced in the case of the secondary and tertiary currents. 
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Art. III. — Remarks upon some of the probable effects of a Resist- 
ing Mt-dium; by Tbomas II. Plkrv, Prof. Malhs. U. S. N. 

It is a somewhat common opinion, that the resisting medium 
believed lo occupy the planetary spaces, must eventually destroy 
the molions of the solar system. This concUision does not seem 
to me to be justified by the state of the facis at present knowa: 
and, aUhough it may not be easy lo demonstrale the absolule im- 
possibilily of such an effect, the admirable provisions for the con- 
tinuance of the present arrangement of the heavenly bodies, 
which science has already elicited, ought to be considered, at 
least until contrary probabilities are shown to exist, presiunpUve 
indications of its future permanence. 

The final effects of a resisting medium must depend upon its 
extent and mode of distribution. The facts from which its exist- 
ence is deduced, do not apprise us wheiher it is, or is not, limited 
to a comparatively small distance from the sun ; nor whether it is 
diffused continuously Uom this luminary to the remotest limits of 
his system, or is disposed about him in concentric zones, separated 
by intermediate spaces, incapable of impeding ponderable bodies. 
It is not a legitimate inference that the medinm by which comets 
ai8 retarded is essential to the transmission of light, and therefofe 
the visibility of the remotest stars, which would in that case bea 
relevant fact, lias no necessary connection with the subject 

Were it proved that the ether is in its extent as unlimited as 
space, and that its elasticity is no where counterbalanced by any 
kind of attraction, it would indeed follow that its effects, how- 
ever inappreciable and indefitiitely slight in any finite period, 
must become sensible, when augmented by the increments ttf 
time in the same degree indefinitely great ; and that the |Jaoets, 
as has been often assertedj must, in the lapse of a sufficieut series 
of ages, fall to the sun. 

But while we have, in known facts, no evidence that the ethei 
is thus universally diffused, we are led by analogy and the favor- 
ite theories of the age, to presume the contrary. If, as every cii- 
cnraslance that has any bearing upon the subject conspires lo 
evince, all the ponderous globes in the universe, once pervaded 
qiace as attenuated nebulz, surely it must require great elasticity 
and expansion of the ethereal matter to fill the vacuum foitued by 
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their condensa^'on ; unless, indeed, it be assumed that it has ever 
penetrated alike the interstices between the particles of solid, fluid 
and aeriform bodies ; an assumption which might involve us in 
unauthorized conclusions. 

If this medium be possessed of gravity, as we might consist- 
ently presume, especially since it must otherwise tend to recede 
from the sun and planets into infinite space, leaving them and 
their satellites to revolve in vacuo ; it may be considered as a 
circumsolar atmosphere^ subject to the usual laws of atmospheric 
density and limitation, modified by its vast extent, its extreme 
tenuity, by any relevant peculiarities it may possess, and by the 
present and past condition and changes of the system. 

In objecting then to the prevalent opinion state ) at the com- 
mencement of these remarks, it seems that we are authorized, by 
the state of such known facts, analogies and principles as relate 
to the subject, and by the condition and position of the argument, 
to presume that the resisting medium is finite in extent ; and that, 
being so constituted as to obey the laws of physical mechanics, 
its particles, if once in a state of revolution about the sun, would 
have a tendency to continue their motions, upon the same princi- 
ples according to which the planets describe their respective orbits. 
And therefore, whatever may have been its primary condition, it 
must have, in the existing state of things, motions consentaneous 
with those of the sun and planets, which have been so long re- 
volving in it, in the same angular direction, and in nearly tlie 
same plane ; since it could require a small fraction only of their 
momenta, to communicate rotation to a medium so rare as to im- 
pede very little bodies of immense magnitude, yet incapable of 
disturbing sensibly the satelhtes of Jupiter, when in close prox- 
imity. 

Again, as the planets nearest the sun revolve most rapidly, the 
angular velocity of the ether must also vary with the distance. 
Supposing it to have ever been continuous, the exterior portions 
would be accelerated by the friction of those near the centre, until 
the centrifugal force should exceed the centripetal, when the for- 
mer would begin to recede, thereby producing a successive sepa- 
ration into zones, upon principles somewhat analogous to those 
according to which, a similar arrangement of the primeval belts 
of planetary vapors is alleged to have taken place. Whatever 
may have been its original condition^ it would be difficult to con- 
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ceive how any oilier mode of distribution than what is here sup- 
posed eventually to obiain, could be /'erwia?ie«(. 

Those who admit the nebular theory, would hardly contend 
that the ether has been otherwise circumslanced since the detach- 
ment of the planetary rings. While each expanded belt or atten- 
uated globe was describing the orbit which the planet has since 
described, a medium capable of resisting its motions, could nol 
remain at rest. There is no known reason why an incongruity of 
angular velocity, and partial equilibrium of the centripetal and 
centrifugal forces, capable of separating the zones of grosser mat- 
ter exceedingly rarefied, should fail to produce analogous effects 
upon any other fluid, governed by similar laws, and having like 
diversities of velocity. And should ihe belts of ether, having their 
several appropriate rates of motion, and separated by considerable 
intervals, probably, even before the completion of the earlier ad- 
justments of the system, subsequently interfere with each oilier, 
or be otherwise disturbed, the same causes which would be capa- 
ble of producing it, must operate to restore the arrangement. 

Should it be assumed that ihis medium is, and must necessarily 
remain continuous, and that such a disposition of it as has beea 
indicated, is impossible, it is conceded thai the system must ex- 
perience important changes. The impropriety of any such as- 
sumption has been already shown. Since then no dispodtiou w 
tendency of the resisting medium inconsistent with the purpows 
of our argument, is at all probable, and since the plansts cannot 
be retarded by a medium having the same periodical rerolutioa 
with themselves, it is conceived that we are justified in concluding 
that we have no sufficient reasoa to infer that these bodies most, 
from any such cause, fall to the sun- 
But although what has been already advanced is deemed suffi- 
cient to evince that the orbits of the principal planets are not likely 
to experience any essential altipration from the causes under dis- 
cussion, the possible ejects upon the rotation of the fuimaries 
upon their axes, and upon all the motions of their secondaries, 
remain to be noticed. Such motions, whenever they take place 
in a zone of ethereal fluid, must evidently be resisted until the 
contiguous portions acquire an equal rotation. This could not 
happen, until they should cease to be retarded by other and exis- 
rior portions ; but that it must sooner or later take place is endeot 
from the following considerations. 
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e circumferences of circles being as their radii, and 
^ersel^ as the square of the distance ; the centrifugal 
^rtioDs remote from the primary, at length exceeding 
f attraction, must cause them to recede ; and this pro- 
continue as long as the momenta of the planet and its 
>ntinue to be transmitted to the circumference of its 
cnospherc. 

le rotation of any mass having motions similar to those 
ets, must, as might easily be proved, have a tendency 
a resisting medium from its path, and therefore if ever 
/ere so disposed as to interfere with the motions of the 
I their satellites, it must, unless retained by causes of 
stence we are not apprised, recede from the vicinity of 

much of the ether as should nevertheless be retained 
action of any of these bodies, would probably be dis- 
>ncentric zones, analogous to those in the general sys- 
ipon similar principles ; after the separation of which 
influence of a resisting medium would cease to be felt| 
til their arrangement should be disturbed. 
d finally, as the magnitude of the planetary bodies was 
luch greater formerly than at present, it may be pre- 
i most of these changes occurred before the process of 
3n was completed. 

er once distributed throughout the system as has been 
and with the elements of readjustment, must resist the 
disturbing force. A cause of disturbance exists in the 
notions of comets, which in their course must necessa- 
e portions of the intersected zones. But this cause can 
eed the force requisite to render their present orbits 
ous with the general motions of the system. Besidesi 
ts with exceeding slowness in widely distant regions, 
at the two intersections of each zone made in a revo- 
learly opposite directions ; and therefore comparatively 
le resulting forces must be, under any circumstances, 
»le that in consequence of its mode of operation, this 
efiect little else than temporary oscillations of the me- 
it ceases to act 

isideration of influences and consequences foreign to 
, has been thus far, for the most part, purposely avoided. 
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A litlle refleclioii however will evince that if wo view the starry 
nniveree as composed of systems of systems, acknowledging a 
onttimon centre, and suppose a resisting medium to be panially 
difTn.^ed ihronghoiit, the preceding reasoning wnnld with a litiio 
modification be applicable to its mode of dislnbution. Even here 
we find no cause to apprehend the dissoliilion of creation, or lo 
infer lliat physical worlds will cease to exist, as theatres for the 
operation of the infinite love and infinite wisdom of the Divine 
Creator. 

I am aware that there are those whose religious feelings are 
enlisted to prove, npon philosophical gronnds, the certainty of the 
final destruction of at least lliis terrestrial globe ; and who may 
therefore distnist the tenor of the foregoing remarks. Willi the 
hazards to which onr earth may be exposed from other sources, I 
have at this time nothing to do. But with all due deference to 
those who may differ from me in opinion, if snch there are, al- 
though I revere the snored scriptures as the manifestatioti of di- 
vinily to man, I do not regard them as designed to instruct us in 
physical philosophy. Pro[)hecy has not always been understood 
until the time of its fulfilment; and while some contend, as the 
admirers of Swedenborg, that the word of God contains through- 
out a fiL;urativc or spiritual sense, the prophecies are confessedly 
full of metaphor. In those relating to the final consnmmatioii of 
L' «ll things, circumstances are stated which mast be considend fig- 
t^ ylirative. It is not improbable that others are miautidentood, end 
Oy .' '^ it is believed to be alike dangerous to science aod to religion, to 
S .' be undtdy biased in our investigations of philosc^lcal quettiooi, 
by uiKertain interpretations of the sacred volume. 

V ■■ ■ .=.^^=^^^^=^=— — ^— 

Abt. rV. — Descrifiim and Analysis of a Meteoric mass, fami 
in Tennessee, composed of Mdallic Iron, Gmpttite, Hjfdnridt 
of Iron and Pyrites ; by G, Troost, M. D., Prof, of Chemistry, 
Mineralogy and Geology in the University of Nashville, Temi. 

DutUNo my excursions through East Tennessee, I had seen 
small fragments of native iron, and had heard of large masses of 
it, wliich were believed to be silver. It being considered a pifr 
cions metal, all that was known about it, and the place when it 
■was found, were kept a {Mttfouod secret. Some leas prejudiced 
^ inhabitant at last became acquainted with the Datum of the dmIbI, 



Description and Anafysis of a M^eoric Mass. 261 

and its real vahie was made known. To the politeness of CoL 
Micajah C. Rodgers, of Serierille, I am indebted for a considera- 
ble quantity of it ; and the Hon. Judge Jacob Peck of Jefferson 
County, has also presented me with some small fragments. I am 
thus enabled to lay a description of this singular substance before 
the scientific public. 

Having ascertained, as appears from the analysis below given, 
that this iron contains nickel, the mass must be considered of 
meteoric origin ; but it differs from most of the masses of meteoric 
iron hitherto described. The original weight of it is said to have 
been about 2000 pounds. The portions that 1 have seen, (as well 
as those which are in my possession,) present a singular heterogene- 
ous mixture of metallic iron, carburet of iron or graphite, sulphu- 
ret of iron, (pyrites,) and hydroxide of iron, the latter, brown and 
yellow ; in some parts all four ingredients form a kind of homo- 
geneous mixture. 

The most abundant constituent, however, is the nickeliferous 
iron, and it composes about iVv^^s of the whole mass. It has 
partly a crystalline structure, and is in part, composed of grains 
or globules of various sizes and forms, merely agglutinated to- 
gether, or sometimes separated by a thin flexible highly polished 
pellicle of graphite. The crystalline part is composed of laminss 
of various thickness, in the form of equilateral triangles, which 
are separated from each other by very thin flexible pellicles, as 
mentioned above respecting the grains. 

I expected to find these triangular laminss placed in such posi- 
tion as to form octahedrons, or showing a cleavage parallel to the 
sides of a regular octahedron ; but this is not the case, as the 
cleavage gives a regular tetrahedron. I have one of these forms, 
which is about an inch from base to apex. 

The metallic iron is also dispersed in small irregulars-shaped 
masses thrbugh a hard, compact, brown hydrated oxide of iron. 
Throughout this the iron is also dispersed in invisible grains, to 
be detected only by the magnet, which attracts them when the 
substance has been reduced to powder. 

This iron is malleable. I have in my possession a horse-shoe 
nail, which was made of it without having undergone a previous 
preparation, but it is harder and whiter than common wrought 
iron. This hardness and color may be owing to a small quantity 
of carbon which it contains, or perhaps to the nickel ; in its nat* 
ural state, however, the color of the iron differs much in different 
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parte. In some it is Jblack, and has no metallic lustre ; in othen^ 
it has a brilliant metallic lustre, and is then always much whiter 
than steel or common iron. It is then but little susceptible ct 
being tarnished when exposed to the action of the air ; the black 
part being merely tarnished, may be rendered white by a file ; 
in some places it is covered with a kind of black Tarnish. 

The substance which constitutes the greatest part of the re- 
mainder of the mass, is gnq)hite. This substance is not easily 
distinguished from the common graphite or ptumbago, except 
that it is a little harder than the common granular and compact 
varieties, and is also rather blacker, and makes a finery blacker, 
and more distinct line upon paper than common plnmbago. 
When rubbed with a hard body it assumes a bright metallic lus- 
tre. It is not pure graphite, but rather a mixture of graphite and 
metallic iron. The iron can be partly removed by a magnet 
when the graphite is reduced to powder, but a considerable por- 
tion remains mixed with the graphite, which, when acted upon 
with hydrochloric acid, is dissolved with a brisk effervesoeoee ol 
hydrogen gas. 

The sulphuret of iron, or pyrites, occupies the smallest portioa 
of the mass. This pyrites is not attracted by the magnet, nor 
does it seem to act upon the magnetic needle. It can easily be 
cut with a knife, and is consequently softer than common pyrites. 
It does not give sparks when struck with steel, another property 
which distinguishes it from common pyrites. It is easily soluble 
in diluted hydrochloric acid, with a brisk evolution of sulphuret- 
ted hydrogen gas, leaving a mixed powder of white and black in 
the fluid. It has a more or less sub-lamellar structure, in which 
no regularity can be perceived, and a color between bronze yel- 
low and copper red, often tarnished. 

The hydroxide of iron, which forms part of this mass, is a 
heterogeneous mixture of the varieties of the ore generally known 
under the names of brown iron ore and yellow ochre, and resem- 
bles this terrestrial mineral. Its color is generally brownish black, 
passing into liver brown. The external surface of the mass is 
covered here and there with the yellow earthy variety (yellow 
ochre) ; how far this covering extended, I am not able to say, as 
the mass was too roughly handled before any part of it came into 
my possession. Its fracture resembles that of the common com- 
pact brown iron ore. The blackish brown variety is so very 
hard, that the best file is immediately dulled upon it, and leaves 



De^riptum and Analysts of MetMrie Mass. 253 

tides of the steel on the surface of the ore. Nevertheless, 
whole is not of uniform hardness ; a part, particularly the 
5r brown, being scratched by the file. 

3ome small cavities in it are lined with lamellar crystals, re- 
iibling those of white pyrites. 

Phis hydroxide, which serves as a matrix of the metallic iron, 
sot, judging from my specimens, abundant in the interior of 
) mass, but the exterior of the mass is entirely made up of it. 
some places it is about one inch thick, while at others it is no 
ire than one quarter of an inch, showing here and there small 
ints of the metallic iron piercing through it. 
Such are the characters and appearances of this mass, of the 
te and circumstances of whose fall, nothing is known. It was 
;identally discovered near Cosby's creek, in the southwestern 
t of Cocke County, East Tennessee, and as I mentioned above, 
s considered as silver ore. Indeed, there is yet a fragment of 
n the hands of an inhabitant, who asks for it $1600 — a sum, 
ich would be some hundred dollars too miuch, if it were pure 
rer. 

Chemical constituents of the different parts, 

1. Metallic Iron. — 100 grains of the metallic iron were dis- 
ved in diluted hydrochloric acid, leaving a residue of half a grain 
a black powder, similar to that obtained from the graphite, 
lis solution being treated with nitric acid, to convert the pro- 
cide into peroxide, was precipitated by pure ammonia. The 
icipitate being washed and ignited, gave 124 grains of perox- 
!, = 87 grains of iron. The ammoniacal solution gave 16 
lins of protoxide of nickel, = 12 grains of metallic nickel, 
th a trace of cobalt ; loss, half a grain. 

Iron, - - - - - - - 87.0 

Nickel, 12.0 

Carbon, ...... 0.6 

Loss, .-..--- 0.5 

100.0 

2. Graphite. — 50 grains of the graphite being pulverized and 
ed by a magnet from intermixed iron, were acted upon with 
uted hydrochloric acid. An effervescence took place, with 
pulsion of hydrogen gas, owing to metallic iron, which was so 
imately mixed with the graphite, that it was not attracted by 
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the magnet After the effervescence ceased, it was heated in 
Older to dissolve every thing that was soluble. The insoluUe 
part was washed and dried ; it was pore carbon, and weighed 
46)^ grains. 

The hydrochloric sohition being treated with nitric acid| to 
convert the protoxide of iron into peroxide, and precipitated by 
ammonia, gave peroxide of iron equal to three grains of metallic 
iron. The filtered solution was treated with pure potassa, and 
a hardly perceptible gray flocculent precipitate was obtainod| so 
that this iron was free from nickel. 

Carbon, .----- 46.5 

Iron, 3.0 

Loss, ------- 0.5 

100.0 

3. Sulpkur^ of Iron. — ^A small fragment of the p]rrites was 
dissolved in diluted hydrochloric acid, under a brisk effervescence 
of sulphuretted hydrogen gas. Part of it was insoluble ; tbii 
after being washed and dried, was exposed to heat, by which the 
sulphur was sublimed, leaving a black powder. The quantity 
used was too small to determine the proportion ; it is c o napoee d of 
sulphuret of iron and carbon. 

4 Hydroxide of Iron, — The hydroxide of iron lost about 17 
per cent, by being heated, and had all the characters of a similar 
residue from brown ironstone or haematite. 

This is not the only instance in which meteoric iron has been 
found in the State of Tennessee. A small mass of it was found 
in Dickson County ; another, a few miles west of Canyfork in 
De Kalb County. The latter had a smooth glossy surface, and 
was of an oval shape, its longer diameter being from 10 to 12 
inches. 

It is said that several masses have been found about 20 miles 
east from the v/arm springs in Buncombe County, North Carolina. 
I went to the spot, during my last excursion in East Tennessee, 
but I could learn nothing with certainty concerning it, and did 
not see any of the metal.** 

Nashville, Tenn., Nov. 8, 1839. 

* One maiiy at leait, of meteoric iron has been found in thia county, and an aDa]* 
j«i of it was publUhed by Prof. C. U. Shepard, in this Jour. Vol. 36, p. 81.— Eos. 
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Art. V. — Notice of Tracks of Animals in Variegated Sandstone 
at Polzig^ between Ronntburg and Weissenfels; by Hr. Dr. 

B. COTTA.* 

Translated for this Journal by Rev. Prof. W. A. Larrxd, of Yale College. 

While recently engaged in revising the preparations for the 
geological map of Saxony, in the country between Ronneburg 
and Weissenfels, I frequently met with stone slabs in the region 
of the variegated sandstone, which were covered on one side with 
the same sort of reticular padding as the track-sandstone of Hild- 
burghauseu. These net-formed pads could have originated in 
no other way, as every thing about them shows, than by the fill- 
ing np of clefts occasioned by the drying of thin layers of clay. 
But if thin beds of clay formed between sandstone strata, had 
time and opportunity for drying before the deposition of a new 
layer of sand, then manifestly there existed some of the essential 
pre-requisites for the preservation of ancient foot-prints; it would 
only be necessary that there should be animals at that period to 
roam at will over the soft clay, before the water covered it anew 
with sand. Under these impressions, I began to search for foot- 
tracks on my way to Polzig, where, as I was informed, the slabs 
were abundant. Before reaching the quarries at Polzig and Klein- 
Porthen, I observed at a village, in a heap of building stones, sev- 
eral small elevated figures, which arrested my attention on account 
of their similarity in form and size ; their form, however, appear- 
ed so remarkable that I could hardly persuade myself they were 
casts of tracks, although I was in search of such. On arriving, 
however, at the quarry of Polzig, I obtained full evidence that 
these figures actually originated from the footsteps of animals. 
Several large slabs were here entirely covered with them, and in 
one place at the first quarry, on the left slope of the valley above 
Polzig, I found the track-stratum still remaining, a portion dug 
under and covered on the under side entirely with reliefs. Such 
is the history of the discovery, though it is but just to say, that 
had not Dr. Sickler led the t^ay, I should never have thought of 

* Neucii Jabrbuch fllr Mineralogie, Geognoiie, Geologie und Petrefaktenkande, 
beraosgegeben von Dr. K. C. ▼. Leonhard und Dr. H. G. Bronn, Ptofessoren an 
der UniTersitftt zn Heidelberg. Entei Heft. 1839. 
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looking for foot-prints herOi nor 
ally found, as such. 



thesa when accident- 








The fonn of these foot-reh*efs, which resemble those of Hild- 
burghausen in no other respect than the mode of their occurrence, 
is very peculiar, being two-toed, and more like horse-shoes than 
feet. I sought in vain for any regular arrangement or the con- 
tinuous course of any one individual ; all the tracks stood singly, 
as in the above plate A, in as much disorder as if there had been 
a large tumultuous assemblage of animals there. For this reason, 
the forms of individual casts are often not expressed entire, and 
all are not alike, some being rounded behind, (2, 3, 7 and 8,) and 
others more angular, (1, 4 and 5 ;) sometimes we observe on the 
hind part a little irregular prominence, (5 and 6.) These varia- 
tions may have arisen, in part, though hardly all of them, from 
the inequality of the soft ground, from the impression and di- 
rection of the foot, &c. The irregular position speaks rather 
for two-footed than four-footed animals. Some slabs are covered 
with litde round bosses of the same size with the foot-casts; 
these, however, occur only on the under surface of the layers rest- 
ing on the clay. Could the clay, in a certain state of softness, 
have hardened on the feet so as to make their prints obscure ? 
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The net-fonned pads had first led me, as already observed, to 
earch for tracks ; I was, therefore, quite surprised to find them 
rarely in connection vttb the tbot-lracks, although occurring 
ery abundantly in the same quarry. The clayey underlayer of 
he track-strata happens to be so thin here ordinarily, ( i~{ aa 
och,] that it perhaps on this account did not crack in drying. I 
rotild remark farther on one striking peculiarity of the track-slabs 
if this place ; they are generally rery undulatory upon the side 
ipposite the impressions, that is, the upper, and more even on the 
mder. The water evidently has had more effect on the sand 
hau on the tough clay. 

New Red Sandsbme formation. 

At Klein-PSHhen. B. At PSIzig. 




-Thi^h 



-J-A^-JW 



Apinviimate iCBte of the thickneM oTlba il 

The track-reliefs occur at Polzig and Klein-Porthen, it is prob- 
sbly only in two layers, whose particular position is indicated on 
ihe plate (B) by small arrows. These layers belong in general to 
the middle region of the variegated sandstone formation. They 
are characterized throughout the whole district by gray, yellow, 
uid even white colors j at Crossen, on the Elster, we see them 
Vol. wTiii, No. 3.^lBii.-Much, 1840. 33 ^^ 



\ 



858 TVwfa f^Ammah in VarieguUiSamdtlmM^ 

distinctly embedded upon the lower red sandstonei and in the 
Saai valley, between Weiseenfels and Diirrenberg, they are eof^ 
ered by the upper red clay. We find traces of track-caata also at 
Croesen, at WeissenfelSi and at Groas-Aga not &r fkom Zeits; 
however, only here and there, and perhaps less distinctly than at 
Polzig. At the latter place, the animids seem to have congrega- 
ted in herds. But however rare they appear in the other phces, 
the wide extent of the region in circumstances fiivomUe to their 
hardening, is worthy of attention. 

The quarries of Polzig and Elein-Porthen are sitnatad in paral- 
lel level vallies, and are separated from one another by a moontain 
ridge about an hundred feet high and one mile broad. The ar- 
rangement of the individual strata in them is represented oo the 
plate, (B,) and needs only a few explanations in addition. 

In both places, the sequence of the strata is tolerably uniform, 
although some, variations exist with respect to thickness and in- 
ternal composition. The track-strata, indicated by arrows, may 
be regarded as parallel, d nee their position in general oorieqioDdf 
so exactly, that they might be held as actually identical. 

The lowest track-layer in both places oocuis in a minately gnui- 
ular gray-yellow sandstone, whose strata, from one to two feet 
thick, and separated by a thin layer of clay, are preferably em- 
ployed for the getting out of the larger building-stones, and oq 
this account, they are called by the workmen, " Wcrkbank."* 

Upon this follows, at Porthen, a firm, dark gray oolite, passing 
beneath into gray sandstone with traces of copper-green, but at 
Polzig on the contrary, a firm, gray sandstone, which only rarely 
contains oolite. At both of these places these strata are called, 
on account of their hardness, " Eisenstein," and are used especi- 
ally for road making. 

Next, at Porthen, greenish-gray slate clay, called " Schiefe^ 
schutt," and the same at Polzig, but alternating above and helovr 
with sandstone strata. 

On this follows, at both places, the upper track-layer, on the 
under surface of the sandstone strata, which, at Porthen, are thiu, 
and frequently alternating with slate-clay, on which account they 

* The local terms employed by the workmen I have not Uiought it necesMiy 
t'> translate in the text or plate. I give their literal signification Werkbank,#ibp- 
hoard or work-bench; eisenstein, ironstone; schicferachutt, «/ate earth; schaliteio- 
banke, ^aU^anka; rother schutt, red earth; aandpUtteny MrndpUUsa. — TV. 
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are called, " Schalsteinbanke ;" while at Polzig they correspond to 
the under " Werkbank," and are called the upper " Werkbank." 
This sandstone formation at Polzig, consists of thinner strata, is 
firmer, and more gray, on which account it is called, in the upper 
region, " Eisenstein ;" but I found no oolite there. 

On these sandstone strata, follows at both places, slate-clay, 
with one or two sandstone plates intermediate. At Porthen, how- 
e^rer, it is colored rather red, than greenish gray, and is there call- 
ed, " rother Schutt." Upon this, rest the so called, " Sandplat- 
ten," thin, yellow sandstone strata, which extend over a much 
larger region at Porthen than at Polzig. 

The slate-clay and sandstone, finally, which cover these sand 
plates, occur only in some places in the highest parts of the quar- 
ries, and in general considerably contorted. 

The engraved plate is not to be regarded as geometrically exact, 
for the thickness of the layers is only conjectured, and it is in 
the main, a representative of several contiguous quarries, rather 
than an accurate copy from one, which appeared to me would be 
exact enough for the present object. 

I proceeded in a similar manner, with the copies of the foot- 
tracks : they are sketched, indeed, individually exact, according 
to their natural size, being even measured with the compasses; 
but their relative position is arbitrary, they being placed thicker 
than is usual on the slabs, as the most distinct reliefs of several 
individiiat slabs, are united in a small space. Besides, the form 
in these hasty outlines, may be more sharply marked out, than is 
really the case in nature, in order to make np for the want of a 
practiced hand, which alone can represent any thing distinctly, 
and yet true to nature. These sketches may give an idea of the 
thing, but a better account may be hoped for, from Professor 
Rossmiissler, for whom I have this day ordered a wagon-load of 
the large slabe to Freibei^. 
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Abt. YI. — Observations on the Aurora BoreaKsof Sq ^emhe r 3; 
1839; commuDicated by Edwjlbd C. Hbbugk, Rm. Bee 
Cfonn. Acad. 

Qv the night of Tuesday, the 3d of SepCembar, 1839, an ex- 
traordinary display of the Aurora Borealis was seen in ail parts 
of the United States, and was probably also Tisible over a large 
portion of the northern hemisphere above the latitude of 3(P. 
The public attention throughout the country, was much attiacted 
by this display, and numerous descriptions of its pbeDomena 
were published in the newspapers. I propose here to give a brief 
abstract of some of these accounts. 

1. New Haven. Observations were made hers by Mr. A. & 
Haile, Mr. F. Bradley, and myself, and doubtless also by many 
others. The auroral light was first noticed about half an boor 
after sunset, and of course while the twilight was quite strong; 
At this time the sky was much obscured by thin cloads, bat disss 
gradually dispersed. As daylight faded, the Aurora grew mote 
conspicuous, and soon presented a most splendid scene. So many 
good detailed descriptions of great Auroral displa]^ have bowefor 
already been published in this Journal, that it seems unnecessary 
to attempt in this place a very minute account of the particulars 
of this instance. Previous to midnight, there were three or four 
seasons of maximum energy, during which a large portion of the 
heavens was covered with a vast assemblage of streamers of vari« 
ous hues, in which crimson and silver-white predominated. 
The exhibition was, on the whole, quite equal in splendor to any 
which we have ever seen in this region. Several times in the 
course of the evening, the corona was distinctly formed, envel- 
oped, as usual in a tumultuous, ever-shifting mass of Auroral 
light. The mean of numerous observations of the altitude of 
the centre of the corona, taken by a plumb-quadrant, gave 74^ ; 
which is not more than half a degree greater than the present 
magnetic dip at this place. Before 9h. 26m. there was but little 
undulation in the streamers, but about this time the Auroral 
waves began to show themselves, and soon flashed up towards 
the zenith with great magnificence. Low in the north, we saw 
at this time, what appeared to be short dark columns rising across 
the intensely luminous band which lay there, and then almost 
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antly vanishing. This was often repeated. The southern part 
he heavens was occupied with streamers to very unusual ex- 
:. The arch bounding the streamers on the South gradually 
tended, so that at lOh. its vertex was not more than 10^ above 
horizon. We were consequently led to infer that this occur- 
;e extended very far to the south of us, which has been found 
»e the fact. 

it 7h. 37m. I stationed within the house, a surveyor's compass, 
hat the needle coincided with the N. and S. points. At 8h. 
it stood at 3(y W. of N. At 9h. 7m. a splendid red blaze in 
E., needle N. 3(K E. : 9h. 27m. needle Q. At noon on the 
, the needle stood at N. 1^ 3(y W., so that, (if we assume, as 
lost probable, that the needle had then regained its usual place,) 
lorth end was not observed during the Aurora, to be carried to 
west of its mean position. Circumstances rendered it incon- 
ient to retain the instrument any longer in the place it occu- 
1 during the Aurora, so that it can not be confidently asserted 
; the influence of the Aurora was entirely ended at noon on 
4th. The needle is much less sensitive than that of the va- 
ion compass formerly employed. Of course I can not com- 
^ the magnetic efiects of this display with those of other great 
isions of this kind. During the evening, the temperature 
I from 7(P to 60°. At 9h. the dew point was 68°, the air be- 
65°. 

Ve discontinued our observations a little after llh. at which 
B the display had greatly declined. A person who was abroad 
r midnight, informed me that about 1 A. M., (4th,) the spec- 
e was, if possible, more splendid than before. At 4 A. M., I 
id numerous streamers in active undulation, about the North- 
horizon ; but not reaching to a greater elevation than 20°. 
>uring the night of Wednesday, the 4th, the sky was densely 
rcast. A moderate Auroral display was seen at Albany, N. Y., 
iiddlebury, Vt., and probably at many other places where the 
e of the weather permitted observation, 
i. Nashville, Tenn. N. lat. 36° ^ 33^'; W. Ion. 86° 49'. 
3 following observations are contained in a letter to Prof. Sil- 
m from Prof. James Hamilton, of the University of Nashville. 
Ithough a resident in this city for more than six years, be- 
en 1827 and 1835, 1 have never seen so beautiful an exhibi- 
1 of the Aurora Borealis, as that which occurred in the evening 
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of September 3, 1839 ; nor have I been able to learn thai any of 
the oldest inhabitants remember one of equal magnificence. The 
late display was but little inferior to those I hare obaenred in 
New Jersey, three times within the last font yean. About 7 
P. M., the northern sky appeared unusually bright, aa if aflSBctsd 
by lunar twilight. A large bank of vapor or thin cloud was dis- 
covered in the N., gently declining toward the R and W. points 
of the horizon, and extending perhaps 3U^ in each direction. A 
similar bank of smaller dimensions was seen in the N. R, but 
less bright than the Northern. In a few minutes, the upper edges 
of both banks, but especially of the Northern, had a whiteness 
resembling the enlightened disk of the moon in its greatest splen- 
dor. The bank was at this time about 12^ in height as deter- 
miued by a theodolite. At 7h. 2om. a white streamer about 2P 
in width, arose from the bank about N. 6^ R, and shot vpwanls 
through the Pole star as far as the zenith, being rather convex on 
the Western side. Others appeared immediately on both sides of 
it, passing through or near Ursa Miyor and Cassk>peia. The bank 
in the N. R exhibited as yet no coruscations. At 7h. 45iil, tbs 
columns had become larger and more numerous. Oue embiaoed 
Ursa Major, and another Cassiopeia, without farther extensioQ 
horizontally. These were both of a brilliant crimson color, and 
remained neariy stationary for a considerable time, while the in- 
tervening column became faint. A westward motion was soon 
sfier observed in three principal columns, and about the same 
time a diminution in the brightness of the red ones. On this 
last occurrence, thin horizontal clouds of a red color were seen 
crossing the columns at an altitude of 30^, which however soon 
disappeared. When tlie northern bank possessed less energy, the 
Northeastern sent up to the zenith an intensely red column which 
continued to glow until nearly 9h., alternating however in bright- 
ness with those in the N. The Northern coruscations ceased 
about 9 P. M., and the other bank gave forth afterward but few 
and less vivid streamers. Before lOh. these had also ceased, yet 
the northern bank continued to exhibit its silvery edge; and 
another display occurred after midnight. The Northern bank 
attained an altitude of 22^^ at 8h. ISoa., and was about 3^ higher 
at 8h. 40m. 

" A very brilliant white column, 1° wide, and 3^ W. of Arcto- 
rus, appeared to have imdulations in the directions of its length 



Aurora BoreaUs of September 3, 1839. 263 

for a considerable time, as if caused by the gentle flow of a fluid 
on its surface. The first column from the N. was evidently either 
in or very near the plane of the magnetic meridian. The banks 
continued to increase along the horizon until 9 P. M., when they 
exiended from the E. to within 10° of the W. The extremities 
were not bright, but had the usual appearance of light clouds* 
At this most westerly point, a shower had arisen about sunset 
which had been driven toward the S. W., and during tho Aurora 
flashes of lightning at a great distance were occasionally seen. 
These became less and less vivid, the storm being driven away 
by a N. E. wind, blowing at the rate of three miles, and increasing 
to about six miles an hour during the phenomenon. The needle 
(about 10 inches long, and very sensitive,) vibrated through an 
arc of 1° lO', while the columns were apparent, and on the fol- 
lowing morning it had rested in an intermediate position only 20^ 
W. of its greatest eastern limit during the evening. The plate 
of an electrical machine, in an adjoining room, showed more than 
usual activity, giving after two turns, pungent and loud sparks to 
the knuckles three inches distant. The season has been exceed- 
ingly dry since the middle of July. 

*' Taking the direction of my transit telescope, I found the 
magnetic variation this day, (Sept. 7, 1839,) to be 5® 56' E." 

3. At Neto Orleans, La., (N. lat. 29° 58') the Auroral display 
was quite conspicuous, and appeared so much like a large confla- 
gration, that the fire engines were called out to extinguish the 
flames. The altitude of the streamers is not mentioned. No 
corona was probably formed at this place. Being desirous to as- 
certain how far south a corona was visible, I made special inqui- 
ries of a friend at Claiborne, Ala., (N. lat. 31)°) where the Au- 
rora was very splendid, and learn that it could scarcely be said 
that a corona was formed there, although several times the Auro- 
ral columns were nearly united overhead. It is probable that a 
corona might have been seen within a hundred miles north of this. 

4. Carlyle, lU. (N. lat. 38^; W. Ion. 89*.) Prof John Locke 
has published in the Daily Missouri Republican, St. Louis, Sept. 8, 
1839, a description of this Aurora, from his own observations. 
The display was of the most splendid character, and the point to 
which the streamers converged was determined by him to coin- 
cide exactly with that to which the dipping needle is there di- 
rected. Dr. L. had a few days previous found the magnetic 
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dip at Louisville Ey., to be 70^ 8', and on the 8th of Sept, he 
a^jcrtained the dip at St. Louis to be 69^ 32^* 

6. Throughout England the Aurora of September Sd, is do- 
cribed as most gorgeous. A confused and rhetorical account con- 
tained in a London paper of Sept. 4, (copied in N. Y. Journal of 
of Commerce, Oct. 12,} states that the Aurora '* had a most alarm- 
ing appearance, and was exactly like that occasioned by a terrific 
fire. The consternation in the metropolis was very great, thou- 
sands of persons were running in the direction of the supposed 
awful catastrophe. * * * At two o'clock in the mi»niiig 
(4th) the phenomenon presented a most goi^eous scene, and one 
very difficult to describe. The whole of London was illuminated 
as light as noonday, (!) and the atmosphere was remarkably clear. 
The southern hemisphere though unclouded was very daric, but 
the stars which were innumerable shone beautifully. The oppo- 
site side of the heavens presented a singular, but magnificent con- 
trast ; it was clear in the extreme, and the light was very vivid. 
There was a continual succession of meteors which varied in 
splendor. Tliey apparently formed in the centre of the heavens, 
and spread till they seemed to burst ; the effect was electricsl, 
myriads of small stars shot out over the horizon, and darted with 
that swiftness towards the earth that the eye could scarcely foltov 
the track ; they seemed to burst also, and throw a dark crimson va- 
por over the entire hemisphere. * * * Stars were darting about ia 
all directions, and continued until 4 o'clock, when all died away.'' 

From this description some have imagined that there was ac- 
tually during this Aurora, a shower of shooting stars, similar to 
that seen on the 13th November, 1833. Ahhough it is doubtless 
possible that such a meteoric shower may occur on the 3d of Sep- 
tember, yet the statement above given, unsupported by other tes- 
timony, is altogether inadequate to establish the fact. This is 
evidently a loose and overcharged description, and it is enti- 
tled to a literal interpretation about as much as is an article pro- 
fessedly on the '^ November Asteroids," which was published in a 
London paper in November, 1838, in which it is. asserted that 
<< several stars of an ordinary size" were seen '^shooting fnm 
their original spots, and falling apparently to the earth." 

* The statement of the altitude of the corona as observed in Brown Co., IH. 
(p. 147 of this Journal,) is doubtless incorrect. The estimate was probably msdt 
by the eye ', and in such circumstances an error of even 17^ is not surpriaiaf . 
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Art. Yll.'^Absiracttfof Meteorological Observations made at St 
Johns, Newfoundland, and at Canton, in China : with some 
Notice of the Half Yearly Inequalities of Atmospheric Distri- 
butionj which appear in these Observations ; by W. C. Red- 

WIKLD. 

Th£ annexed summary of meteorological observations at St. 
Johns, was kindly furnished by Joseph Templeman, Esq., having 
been printed by him for circulation. The summary for ten years 
at Canton, in China, was obligingly forwarded by John Slade, 
Esq., and has appeared in the Canton Register. A comparative 
half yearly analysis of these observations, and of those made by 
me at New York, is herewith submitted. 

Observations at Newfoundland. 

The observations at St Johns include a period of five years, 
ending with 1838. The barometer, we are informed, is 140 feet 
above the sea level. The annual mean of the barometer, dedn* 
ced from these observations, is 29.735 inches ; while the mean 
of my own observations near the sea level at New York, for the 
same period, is 30.111 inches :** — showing a difference in the 
mean atmospheric pressure of 0.376 inch ] or more than one third 
of an inch of the barometric column-f PlEurt of this difference, 
^nal to about 0.180, is due to the difference of elevation of the 
two instruments ; which when added, gives 29.915 inches for the 
sea level at St. Johns. If we assume the annual mean at the 
two places to be equal, there still remains a discrepancy of 0.196, 
or ^ inch, nearly, to be accounted for. In the absence of more 
definite information concerning Mr. Templeman's barometer, I 
am inclined to ascribe this discrepancy to the stretching of the 
leather which forms the bottom of the cistern, while in a moist 

* At a mean temperatate of the mercurj of about 66^ or 7QP F. 

t I bad recently an opportunity to compare the adjustment of my glaM-cistemed 
barometer with the standard of the Royal Society, as transmitted by means of one 
of Newman's best iron-cistern ed barometers, in the care of Lieut. Riddel), R. A., 
who has charge of the Magnetic Observatory which is now established in Canada. 
The height of the mercury by the scale of my instrument was found to exceed 
that of the standard barometer by a mean of 0.015 inch : which fails a little short 
of the permanent allowance I bad made for the capillarity of the tube ; the diam- 
eter of which is four fifteenths of an inch. 

Vol. xxxTiii, No. 2.~Jan.-March, 1840. 34 
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slate, or while screwed up for safe iransportalion ; which are Iho 
most common causes of error in the adjiisimeiit of the scale to iu 
proper height in barometers. Now as the mean annual pressure 
at the two places, at the sea level, is presumed to be nearly equal, 
we may add 376 inch, or three eighths of an inch, to all the 
results in Mr. Templeman's summary, for the purpose of com- 
parison with the observations at New York. 

With this assumed correction, we find that the mean height of 
the barometer at St. Johns, at the sea level, for the five bay years, 
which include the months of November, December, January, 
February, March, and April, which takes in the winter period, is 
80.039 inches : while the mean of the five half years which in- 
clude the remaining months, is 30.184 inches. The mean pres- 
sure of the half year which includes the summer, we here per- 
ceive, exccfds that which includes the winter, by the amoimtof 
0.145 inches ; or one seventh of an inch, nearly. 

At New York, I find on the contrary, that the mean pressure 
of the half year which includes summer, for the same period of 
time, is fess than that of the half year which includes the win- 
ter by 0.044 inch ; or something less than f, of an inch: the 
mean for the winter half years being 30.133, while that for the 
summer period is 30.089. There appears no reason to doubl the 
accuracy of these results, in either case. 

This analyaa shows also an average diSeience of pressure at 
the two places for the same half year ; assuming the same aDnnal 
mean : the inequality for the winter period being 0.094 inch, or 
nearly one tenth of an inch greater at New York than at New- 
foundland ; while for the half year that includes summer, which 
exhibits the least fluctuations of pressure, and in which the equi- 
librium of the atmosphere is least disturbed by violeot winds, the 
mean pressure is 0.095 inch greater at St Johns tbao at New 
York. 

It appears from the table, that the extreme rattge of the ba- 
rometer at Newfoundland during the five years was 2.S4 inches, 
or two and a half inches, nearly : while at New York for the 
same period, as corrected one fortieth for variation in the cistern, 
it was 3.'^65 inches ; or two and a quarter inches, nearly. The 
difference of latitude in the two places is 6° 52'; the difference 
of longitude 21° 22' ; both places being on the western margio 
of the same ocean. 
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Ohservaiions tU Canton, 

If we now turn to the observations at Canton, we shall find the 
mean half yearly results for the same months, for ten years, as 
follows: viz. 
Mean pressure of ten half years, November to April 

inclusive, .... 30.140 inches. 

Mean pressure of ten half years, May to October 

inclusive, . . . . 29.868 inches. 

Thus, at Canton the mean pressure of the winter half year 
exceeds that of summer, 0.272 inch, or more th^n one fourth of 
an inch. The latitude of Canton is 23^ 07^ N., being nearly in 
parallel with the north side of Cuba and part of the Bahama Isl- 
ands: Ion. 113^ 14^ E. The mean height of the barometer for 
the ten years observed at Canton, is 30.005 inches ; but if we 
add a correction for an assumed elevation of 40 feet above tide, 
it will be 30.051 inches. We may infer, therefore, that there is 
little error in the adjustment of the scale of inches in this ba- 
rometer. 

Assuming the same mean annual pressure for Canton as at New 
York, the following comparison of the half yearly results at these 
two places may be instituted. 

Winter half /ear. Summer half year. 

Mean at New York, 30.133 30.089 

Mean at Canton, as adopted, 30.246 29.974 



Excess at Canton, 0.113 in. Excess at N. Y., 0.115 in. 

The inequality at these places for the two periods, being the 
same in kind, but differing in degree by more than one ninth of 
an inch; the inequality being greatest at Canton. 

If the results at St. Johns, Newfoundland, be compared in Kke 
manner with those at Canton, they will appear as follows : 

Winter half year. Summer half year. 

Mean pressure at Canton, 30.246 in. 29.974 in. 

Mean do. at Newfoundland, 30.039 30. 184 



Excess at Canton, 0.207 in. Excess at N. F., 0.210 in. 

These -results are different in kind and the inequalities greater 
than those between Canton and New York : the mean inequali- 
ties being more than one fifth of an inch. 
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The inequalities of pressure in the opposite seasons at Canton 
will appear more strongly, if we omit the months of April and 
October, which have nearly ihe mean pressure of the year. We 
have then a mean for tlie five months of the northerly monsoon 
or winter period, of 30.178 inches : the mean for January being 
as high as 30.24 inches. But for the five months of the south- 
erly monsoon we find a mean of only 29.S36 inches ; and the 
mean of July and August is still lower, being 29.80 inches. We 
have thus an inequality of 0.342 inch : more than owe third of 
an inch, for the average period of the two monsoons; while as 
between January and July and August, in the opposite monsoons, 
■we have the still greater difference of 0,440 inch; approaching 
to half an inch of the barometric column. I have alluded to this 
extraordinary inequality of barometric pressure, on a former oc- 
casion,* 

In regard to the prevalent winds at Canton, and their state of 
humidity, we perceive that the greater number of rainy days and 
the greatest depression of the barometer, accord nearly with the 
period in which the southerly monsoon most steadily prevails. 
The smallest number of rainy days and greatest atmospheric 
jressure accord equally with the prevalence of the northerly 
monsoon. 

At New York, and also at Newfoundland, the tendency of the 
winds and the distribution of rain, throughout the year, is proba- 
bly more uniform than at Canton ; but the region about New- 
fonndland is believed to be somewhat remarkable for its humidity, 
particularly in the summer months ; while, as we have seen, in 
the latter seasoa the barometer maintains more than its arerage 
elevation. 

In view of all the facts presented, therefore, there appears m 
good reason to ascribe to hygrometric considerations, in any ooo- '- 
siderable degree, the great differences in the equality of atmo*- 
pheric distribution which are here brought to our notice. 

New York, December 3d, 1639. 

■ See tbis Joumalj Vol. xixui, p. 964. 
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" iJijmorifcf.— St. Johns is in lat. 47^ 34' 3'' N. and Ion. 62^ 38' 
3(y' W. The height of the barometer above the level of the sea 
is 140 feet From the foregoing table it will be observed that in 
the peculiar climate of this Island the mean temperature of the 
month of September is very little below that of July, whilst that 
of October is nearly equal to that of June. The first fortnight in 
February is usually the severest part of the winter — in which pe- 
riod the thermometer in some seasons sinks to from 10^ to 20^ 
below the zero of Fahrenheit. It will also be seen that in the 
year 1836 there was only one month (August) in which frost did 
not occur. The temperature above shown is the mean of the 
maximum and minimum of every 24 hours commencing at 9 ▲. m. 
It generally happens, therefore, that the greatest degree of cold 
occurs on the morning following the date here shown. Where 
two dates are mentioned, it shows, of course, that the same extreme 
occurred on both days. 

'< As regards the barometer, it may be observed that it is scarcely 
ever steady for 6 hours together. Its oscillations are often great 
aiid sudden, sometimes as much as from 1^ to 2^ inches, in the 
course of 36 hours. These are greatest and most frequent in the 
winter months-— during which period almost every variety of 
weather is experienced in the course of every four days. The 
barometer attains, during that interval, to the height of from 30.20 
to 30.40 inches, the weather being calm and serene and the cold 
severe — the mercury soon indicates a change— a breeze spfings 
up from the S. E. and increases to a gale with snow and drift. 
This is most frequently, although not always, succeeded by 
heavy rain from S. W. (the temperature, which in the morning 
was perhaps near or below zero^ rising to above 40 degrees) and 
in a few hours the wind, which generally subsides after the rain, 
suddenly shifts to the N. W., with a strong breeze. The barom- 
eter (which on these occasions falls rapidly and almost always 
sinks to several lOths below 29 in.) then begins to rise again, as 
rapidly as it had before fallen. At the turn of the barometer, the 
gale increases for a few hours, and then gradually subsides. The 
barometer very rarely rises above 30.50 inches, and has never, 
except on one ' occasion, during the above period of five years, 
fallen as low as 28.60 inches." 
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Meteorologieat Joantal for the year 1839. 



niL — Abstrad of a Meteorological Journal for the year 
9, kept at Marietta, Ohio, Lat. 39° 26' N., and Lon. 4P 
W. of WaahingUm City; by S. P. Hujjbeth, M. D. 
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narka on the year L839.-^The mean temperature for the 
839 is 52.64'^, which is two degrees greater than that of 
and may be considered as about the mean for this place, 
[uantiiy of rain and melted snow is 33.32 inches; and is 
iches less than that of the preceding year, which was con- 
1 as a remarkable one for the little rain that fell in the latter 
f it, and is about nine inches less than the mean amount 
s region. In the past year, however, the distribution of 
as been very equal, so that every month had its due sbaie 
h seasonable showers as to afford 3 good supply for vegeta- 
nd the crops of all kinds of groin and grass were never 
ibuadant. The mean temperatures of the four seasons are 
iws, the winter being made up with the aid of December, 
which properly belongs to it. 

(Tinter months, 33.27'' Spring months, 64.840 

ummer months, 69.88 Autumn months, 49.43 

i winter was milder than that of 1838 by three degrees, 
e spring warmer by five degrees. The summer was cooler 
irly five degrees, and far more pleasant and fruitful. Aa- 
varied but little from the preceding one. The pear ait4 > 
tree were in blossom on the 11th of April, the a|^e on tbt J 

mrw. No. 2.— Jan.-Marcli, 1840. 35 
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17lh, and Cornus flonda on the 24th. An unusual depression of 
temperaliire on ihe -llh of March, sinking the mercury to four 
degrees below zero, destroyed nearly all the blossom buds of the 
pear and the peach. Apples, and all the smaller fruits, were 
abundant. The severe storms in December, which visited the 
coast in the eastern stales, were but slightly felt here. On the 
15th, 22d, and 28lh of December, we had falls of snow, accom- 
panied with but little wind, amounting in all to about a foot. 
Thirty miles west of this place the ground has barely been cov- 
ered with snow, to this lime, the twentieth of January, while 
E. and S. E- as we approach the mountain ranges, it has fallen 
lo a depth unprecedented for many years. The same great 
abundance of snow seems also to have attended the storms in the 
middle and eastern states. 

January 20, 1940. 



Art. IX. — Description of a New Compensating Penduhxm; liy 

WlLLlUI GWTNN JONES] A. M. 

DiTBiNG the latter part of the past year, while engaged in sobm 
interesting astronomical observations which required considerable 
accuracy, it was indispensable to procure a time-keeper whose isM 
would not be affected by the variations in Ihe temperature of the 
weal her, to which all such machines, of ordinary coiistructlou, a« 
liable. The expensiveness of a chranometer which could be 
relied upon for such a purpose, rendered a resort lo some mote 
economical instrument desirable, if it could be depended upon. 
The gridiron pendulum as well as the mercurial one, boihof 
which have been designed to effect Ihis objfict, were found unsat- 
isfactory ; the former from the difhcully of procuring an exact 
adjustment of the different rods of which it is composed, so as to 
produce the desired counterbalancing expansion and contraction, 
and the mercurial pendulum proving upon experiment too sensi- 
tive to be relied upon. Under thr;&e circumstances, 1 contrived a 
Mmple arrangement for a pendulum, acting upoo the principle of 
the lever, which performed with so much accuracy that I ha« 
been induced lo present it to the notice of the readers of tbe 
American Journal, believing it will not prove UDioteresliog u 
those engaged in scieatific investigatiotis requiriog {^reat uot* 
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rmity of action in a time-keeper. The arrangement of the partr 

90 simple as to be readily understood by any skillful workman, 
id as it is entirely free for the adoption of any one who may 
■efei its constniciion, I have prepared a description and diagram 

render it intelligible. 

Fig. 1, shows the whole pendulum, the ^* ^• 

>tted lines representing similar parts to ihow 
1 the opposite side, and are introduced to 
nder the drawing more easily understood j 

is a similar spring to that which is attached 
• the pendulum of an ordinary eight-day 
ock, and is firmly attached to the perpen- 
icular brass bar b. Through 6 there is the 
nial opening for the guy-wire, which gives 
otion to the pendulum. This bar is lirmly 
fixed to the transverse bar c either by riv- 
ing or soldering. On each end of the bar c 
lere is attached a brass rod d, d, and one inch 
om each of these there is also affixed a steel 
id c, e. These fotir rods pass through the bar 

which is intended merely to preserve them 
I their proper position, and is attached to the 
vo brass rods by a pin passing through both, 
hile the steel rods are allowed to move 
eely through the holes. At/, a transverse \ / 

ir or lever is affixed to tf by a loose pin pass- \ / 

ig through them, and the same attachment 

made to the steel rod e at g. This bar is 
•or inches long, three inches of which ex- 
itid from ff to h, and a similar one is at- 
iched to the dotted rod d and extends on 
le opposite side. At k there is another loose attachment to the 
id t, which is of steel, and which is again affixed to the bar k. 
t k there is a permanent bar m, which passes through the weight 
, and has the usual adjusting screw n at (he bottom. 

Rationale. — Suppose that by an increased temperature of 20°, 
le steel rods e, e, are expanded in length /i o( an inch. The 
ds d, d, being of brass, and a small fraction larger than the steel, 
ill expand f of an inch by the same increase of temperature, 

being an established theory with the best French cheiaiait 
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that the relative effect of the temperature tipon the two metals 
is as 3 to 5, or nearly double the expaiisJoti in brass as in a 
steel rod of similar size. The outer rods then have expanded in 
length tV of an inch more than the inner rods. It will be app- 
rent from a slight insjiection of the drawing, that as the brass rod 
d and the steel one e are attached by a connecting pin to the 
transverse bar /A, that by rf expanding more than r, that /A 
becomes a lever, g being the fulcnim, and as ^ A is three times 
as long ?ts f g, consequently if d be expanded ^V more than e, 
the end A will be elevated y^ of an inch, and thereby raise the 
weight J of an inch more than the expansion oid has depressed 
it. This increased elevation is intended to allow thai the spring 
n, the bar 6, the rod i, and the bar m, unitedly, will expand i of 
an inch also, and if so, it must be apparent that the whole pen- 
dulum has preserved its equilibrium and remains precisely of the 
same lenglh as if no change had taken place in any of ils parls. 
Fig. 2, shows a perpendicular view of the transverse bar /A, 
arranged so as to admit the corresponding bar for the other side 
to work freely, and at the same p. ^ 

lime preserve the four upper 
rods upon a line with each '^ 
other, which, as ihe levers in- 
trude within each other, could not be done without the recess as 
shown in the section. The same letters correspond to the same 
parts in Figs. 1 and 2. The dotted Hoes in Fig. % are intended 
to show the relative position of the lever which is Kttached to the 
dotted line d, Fig. 1, in regard to the other. 

Batlimora, Ud-, 1834. 



Abt. X. — Some account of Ithiel Town's improvement in iA« 
construction and practical execution of Bridges, for Reads, 
Railroads, and Aqueducts. 

Tbe improvement which is described in the followiug paper, 
was secured by patent in 1835, and is intended as a genend sys- 
tem for the construction of bridges, whether of wood entirely, or 
of cast or wrought iron, over rivers, creeks, harbors, &c., where 
required for any kind of conveyance ; either with wide openings 
between the piers, of two hundred to four hundred feet, or with 
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smaller openings ; whether the piers and abutments are of stone, 
framed timber upon mud-sills, or piles driven into the bed of the 
river. 

Economy of expense, great strength, durability, and a level 
road-way, united in a general system of building bridges, &c., 
suited to any part of the United S^tes, which may be coo- 
structed of such materials as can be obtained in any part of the 
country, are what is attempted, and it is confidently hoped have 
been accomplished. 

The subject is here explained in a general manner, with re* 
marks, also, on some of the disadvantages which have heretofore 
attended the other modes of construction, which, by this improve- 
ment, have been guarded against or obviated. 

A quarto pamphlet has just been published, and may be had at 
the principal bookstores in New York, giving a very minute de- 
scription and explanation, by engravings and otherwise, of the 
principles, as well as the practical and mechanical execution, in 
detail, of all that appertains to the construction of the patentee's 
latest improvements. 

A model may be seen at the Patent Office, Washington City, 
and at the American Institute, back of the City Hall, City of 
New York, at which latter place the patentee may be found, or 
letters post-paid, directed to him there, will be promptly at- 
tended to. 

The great and increasing use of wooden bridges, and the fre- 
quent obstruction by freshets and other accidents, in this exten- 
sive country, intersected with its rivers, immense both in num- 
ber and magnitude, render unnecessary any apology for improve- 
ments introduced ; especially if either the great annual amount 
of capital expended, or the important daily use of bridges for 
roads, railroads, &c., be considered. 

The patentee's former improvement in bridges, in 1821, was 
published in the American Journal of Science of that year, and 
subsequently in a pamphlet, but too brief for that correct illustra- 
tion of the subject which is to be found in the pamphlet now re- 
ferred to, for this last improvement, or in the general manner 
which here follows in describing it. It consists principally in 
the introduction of two, or in some cases more, series of truss- 
braees, diamonds or lattices, by which two very important advan- 
tages have been realized, neither of which, it is believed, could 
be realized to an equal extent in any other manner, viz. 
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1st, An immense addilional strength may be obtained, with 
much less qiianiitf of plaulc in the siring-jiieces, in proportion lo 
the strength, stiffness, and durability thereby gained ; especially, 
as double the number of tree-nails pass through all the striog- 
pieces which are in the middle of each truss, or between the two 
series of iniss-braces, and thereby secure the splices of the plank 
composing the string-pieces, in a much more effectual manner, 
against tljetr tension strain, which is great, and therefore requires 
the best possible sflcurity lo counteract it. This manner is 
effecluaJ, epen without the aid of iron, to a greater degree than is 
practicable in any other manner known in practical mechanics. 

2. The great evil, bo much complained of in the first mode, by 
all bridge builders, viz. of keeping the trusses straight, or from 
warping, twisting, or leaning sidewise, is by this improvemeut 
eolirely done away ; it being more easy to keep the trasses in 
their true position, and have them remain so, than in any oilier 
mode; because, first, the trusses are of greater thickness, and 
therefore less liable to admit of any cvrve, twisting, or deviation 
from their true position. And secondly, because the Inisscsniii 
horizontally, they are less liable, even with the same thickness, 
to get out of their straight and vertical position, than would be 
the case with the arched bridge, which, by rising higher at llie 
crown of its arches, gives much greater leren^ to its own grav- 
ity, and to the winds, for a deviation from its im^ position, to 
that of a curved or twisted one, which might impair its strength 
or safety. 

It may be stated, as it is believed by the patentee, diat with 
this last improvement, his mode of construction, for all important 
purposes, is such as to avoid all possible objections of every kind, 
for whatever purpose it may be used ; but more especially fn 
bridges of very wide spans, as also for railroads and aqneducts, 
which indispensably require great strength, and a level road-way, 
which other bridges would not admit of, to an equal degree, how- 
ever much might be expended in their conMruction. 

The patentee is aware, that some engineers have by some 
means obtained the opinion, that this improvement, though good, 
and very strong for a proper extent of span, as well as more 
economical than other modes, is not as well suited to Tery wide 
spans, as possibly some other mode might be ! There could not, 
most certainly, be formed an opinioa more eironeoos. With 
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nty years' experience in bridges, the patentee feels confident 
lo one fact, in science and practical mechanics, more than 
, that the wider the spans are adopted, the greater, by far, is 
strength and durability of this last improvement, when saita- 
executed to such width of span, compared with any other 
le of construction now in use. If, indeed, this were not the 
, beyond a doubt, in the niind of the patentee, he certainly 
only would not trouble himself with its introduction into 
lie use, but would promptly admit that this, or any other mode 
possessed of such principles, would neither be entitled to the 
lit of a *' general system," or be possessed of any other ad- 
tages worthy of public confidence or patronage, 
t has ever been his opinion, even from ihefrstf that this mode 
combining materials, when properly perfected by practical ex- 
ience, was such as not only to possess all the advantages that 
ince could render in its mathematical principles, but also to 
e the immense advantages of the application, ia its mecbani- 
execution, of materials, which may be procured in aqy 
t of the country, with the greatest ease, dispatch, and ecoiH 

7- 

t is also found, in a long practice of this particular principle, 

t the advantages in the mechanical execution, by using light 
ber, combined of sawed planks, and by a distribution, there- 
iy of the strain or weight to be overcome, into such an almost 
umerable number of nearly equal parts, that the strength of 
r material, even the softest pine, becomes abundantly sufficient 
sustain its portion of such strain ; and the mode, also, of Be- 
ing each and every part of the construction, without the aid 
iron, becomes practicable — so amply sufficient as to ensure 
ingth, rigidity, and durability, to a degree, most certainly not 
be even very nearly approached by any other system of com- 
ation and mechanical execution in practice. The great and 
lal distribution of the material, in the sides or trusses of the 
ige ; the immense number of intersections or crossings of the 
iber, in each truss, which are, each and all of them, thoroughly 
ured by four, three, or two hard toood tree-nails, of two inches 
diameter, according as each particular intersection may require, 
the importance of its situation for the purpose of bearing its 
t of the strain ; and, lastly, and by no means the least impop* 
t, the advantage gained in this mode, which has never been 
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accomplished or claimed for any other arrangement, viz. of 
having oil ihe st'.T n ' r weight, of every description, which ihs 
hridge can be made to receive or sustain, whether it be its own 
weight, which is generally the greatest, or any other, such as 
proves of cattle, or trains of cars, with locomotives, &c., so dis- 
tributed, that in all cases such strain or weight is sustaioed, ia 
due proportion, by every piece of plank composing the sides or 
trusses, in a direct end-grain strain, viz. either a tension or pulling 
strain, or a thrnst or pushing strain. In both instances, of course, 
therefore, the strain is exactly in the direction of the length of 
the pieces. The great advantages of this one particular point, in 
the construction of bridges, is very important ; and in wide spans, 
this importance is increased to a degree that can only be duly 
appreciated by the most experienced and sound praclical engi- 
neers. 

That the plank composing the trusses is liable to shrink, is 
true ; but as the strain is, in all imporlanl respects, in the direc- 
tion of the length of such planks, it is therefore evident, that 
such shrinking cannot produce any effect, unless it be to do good, 
by holding more firmly to the three or four tree-nails, which pass 
through eacli plaiilt, in several places, and, of course, cannot be 
affected in any other manner than to be more tight on the tree- 
nails, in the direction of the width of the plank, but without 
alteration in the direction of their length, which alone could have 
the least effect to do injury. What is stated in regard to shrink- 
age, 18 also true, to a greater extent, in that of the tnashing or 
compression of timber ; in this arrangement of construction, there 
is not the least tendency whatever to the compression of any of 
the plank composing the trusses, by any strain to which they are 
liable in their own support, or the support of any other weight ; 
except, only, where the trusses rest upon the piers, and this only 
by its own gravity, and not by any strain or compression occa- 
sioned by the mode of construction, as is the case in all bridges 
of other modes of construction, where posts are introduced for 
the insertion of braces, by tenons and mortices, and where, of 
course, the accumulation of shrinkage, and the compressitm of 
the posts, by a great strain on a few points, both contribute to op- 
erate towards the weakening of the bridge, so as to give it a vibra- 
tory motion, which, in time, is sure to do violence to a bridge, 
and, in the end, destroy it, or occasion la^e repairs, aad the coo- 
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stantly tightening of wedges and other parts ; which, however, 
cannot possibly raise a bridge which has once settled, or become 
weak, from such looseness of its parts, and the consequent vibra- 
tions thereby occasioned. 

Nor is cast iron, whatever expense for it may be incurred, any 
more than a very partial remedy ; for still, the wood will both 
shrink and be, by the great pressure of the parts, compressed ; so 
that in a span of 100 feet, if made in a shape of parallelogram 
trusses, with a tie-string piece at the bottom, to prevent a horizon- 
tal thrust or pressure Against abutments and piers ; and, as usual 
in bridges depending on exact and expensive execution of car- 
pentry, with king-posts at every eight or nine feet distance, and 
filled up between them, with any kind of double braces, whether 
with iron footings, or even without them ; still the shrinkage 
and compression, both, of each post, must take place, land, con- 
sequently, the accumulation of shrinkage and compression of all 
the posts. Some eleven or twelve, in the hundred feet span, will 
operate to one end, viz. to give the bridge motion, by use, and a 
depression to a line below its first position. By wedges, care- 
fully driven, and with the most prompt attention at all times to 
them, a part of the evil may be prevented, but by no means can 
it be fully prevented, even in so small a space as 100 feet. When 
spans, however, of 160, 175, 200, and from 200 to 300 feet, are 
required, and, of course, the strength requisite for the support of 
such a span, so very much greater, while, at the same time, the 
accumulation of shrinkage and compression of timber becomes 
twice or thrice as great as in the span of 100 feet, from the fact 
that so many more such posts are necessary to its construction, it 
must be, beyond all doubt, perceived, that such constructions, 
from these disadvantages in their execution, by which they are 
inevitably exposed to such disadvantageous frailty in the material, 
for which there is no remedy, and which the mode of using or 
combining does not provide against, or remedy in the execution, 
must be defective and of short duration. 

Hence it appears, to a certainty equal to mathematical, that, at 
no reasonable expense can there be bridges of the other modes of 
construction of wide spans, constructed with an arrangement of 
the materials, such as to admit so much pressure or strain, on 
compau^tively a few points ; and, at nearly all of them, the strain, 
depending so much on a pressure against the side grain of a mar 
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terial so frail, and so certain to be nperated upon by two such fo^ 
midaljle evils as shrinkage and compression, and that, too, in ihs 
accumulated (|iianliiy of from twenty to thirty posis, and twice 
or thrice the niimhcr of braces, all of which also admit of the 
Bame evil, to a very considerable exieut. Time has shown, and 
will in fnture show, the truth of these observations, to snch an 
extent as will fully remedy the evil. 

The original mode of using the arch, by Burr, Wemwag, Field, 
and many others, it must be admitted, had the very imporiant 
advHulage of sustaining the most important portions of the strain, 
in the direction of the length of the materials, as in the arch- 
pieces, which, indeed, were the main support of the sirucmre. 
In these constructions, in which the arch is so conspicnons for 
Ihe sirengih and beauty of the supers! ructnre, (for beaiilifnl, it 
must be admiiied ihearchis, when applied with good taste,) there 
seem to be evils too great lo be overcome, by the most profound 
Bcieuce, or the most refined practical experience in execution. 
BoiTiC of which arc — 

1st. The great expense of construction, too great, by far, to be 
incurred, except at a few points, where the great importancs of 
the work, and a command of great wealth can be united. 

2d. The great horizontal ihrust against abuimenis and piers, 
requires great expense in its construction ; and even then, wheo 
an accident destroys one arch, the others, by their owo gravity, 
destroy not only themselves, but their piers also, to any length 
to which the bridge may extend. In bridges of many arches, 
therefore, it would be fearfully imprudent to coostmct them ia 
this manner, even if means might be had for the ptirposa Tvo 
bridges of this kind were erected over the Schuylkill, at Phila- 
delphia, many years ago ; one of three arches, lhe other of one 
arch ; and although so short, each one cost a very large sum to 
its proprietors. A third, for the Western Railroad, was erected 
six or seven years ago, a short distance above the other two, oa 
fine stone piers of solid masonry, laid in coffer-dams. It hasfive 
or six arches, but in their construction the more modern mode of 
attempting to add what is termed a tie, to the arches forming i 
level road-way, and at the same time, relieving the arches from 
the horizontal thrust or pressure against abutments aud piers. 
This mode has recently been much practised, but it is very qtie* 
tionable whether, in many instances, this kind of tie for tbe 
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safety of the arches, piers, &c., is sufficient to save either the 
bridge or the piers, in the eveut of the destruction of one of the 
arches, or of one of tlie piers. A case in point, tested the truth 
of this statement, at Pittsburg, in 1832. A high freshet, in the 
Ohio, forced away one pier of one of the long bridges at that 
place, by which two arches were destroyed ] and alrtiough the 
bridge was intended to be secured with tie-string pieces, effectu- 
ally, at or near the foot of each arch, yet such was the effect 
when, by the absence of two arches, the whole counteracting 
pressure of the arches was destroyed, that the patentee found, by 
careful examination, soon after the destruction of the two arches, 
that all the other arches were giving way and settling, nearly or 
quite across this wide river. The giving way of these ties, on 
which the road-way was placed, was so great as to require prompt 
and ample additional support, by props and otherwise, to keep 
some of the arches from falling ; and even then, they settled so 
as to push nearly all the piers from their true position, in a hori- 
zontal direction, so as to produce cracks and violence, which was 
plainly seen ; but was greatest in those piers nearest to the part 
broken away. These piers were not very high, and yet were 
large in proportion, and of hewn stone on the exterior. The re- 
maining parts were much injured ; and, by great care and good 
fortune, were saved from a general destruction. This, then, is a 
very strong proof, that such mode or intention to secure the 
arches against so formidable an evil, is not generally done so as 
ta render them safe, in case of such an accident. That all 
bridges should be safe in this respect, especially long ones, is of 
80 great importance, as not to admit, with prudeuce, of any possi- 
ble doubt or question on the subject. 

3d. The arched bridge requires great weight of timber ,* most 
of which, large enough to be subjected to the dry-rot. 

4th. The feet of the arches generally stand against the abut- 
ments and piers, at a point much lower than the floor of the 
bridge. By this means, they are exposed to rains in windy 
weather, and to dampness from the piers; so much so, as to 
cause their decay in twenty or twenty-five years. This was the 
case with the bridge at Trenton, over the Deleware ; the feet of 
the arches were renewed, at very great expense, about 1832 ; and 
from the great exposure to the weather, of this bridge, above the 
floor, it will probably require rebuilding, in the upper parts, within 
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thirty years, unless belter protected from the weather. It ha 
been staled, that it was left so exposed to the weather to renJtT 
it secure againsi wind ; most certainly a more mistaken, absurd, 
and imphilosophical idea, could not be ealertaiiied. There is 
much less danger from winds to bridges, when covered com- 
pletely from the weather, than in almost any other kind of build- 
ing of woixl ; because they are, when of considerable Wnglh, 
much secured by combination, into one mass, their whole lenglh ; 
Ihey are, also, very heavy, compared with most other wooden 
atructures, and have great strength, as well as a long and contin- 
ued conneclioii of parts, by which means, one part is weight and 
support to tlie oiher; they are never high enongh to present a 
very deep volume to the wind ; and, lastly, the wind passes un- 
der them so freely as to give itself vent, and if the lenglh presents 
a wider resistance to wind, the great length of heavy and well 
ooiTibiried materials is an amply sufficient anchor of safely to 
itself. 

It may well be doubted, whether the covering of a bridge on 
any conslrnction, with trusses or framed work to support them, 
for s|>ans of more than 100 feet, presents more surface o( obstruc- 
tion to the winds, than is secured from its action by the inctosure. 
If not covered, all the timbers have half of their surface exposed lo 
strong winds, in a manner similar to what would be the caso if such 
bridgtf, with all its timbers, were immersed in a quick current of 
running water; it is evident that in both cases, more surface is 
exposed to the action of the moving fluid, than would be the 
case if covered sufficiently to keep out the weather. The reason 
of which is, because half of the exterior surface of the coTering, 
Slc. of a bridge is probably much less than half of the exterior 
surface of all the timber, plank, &c. of the uncovered bridge; 
the covering protects the interior timbers, &c. from the action of 
winds, and presents its own volnme only, as one mass, to its force. 

The great exposure to decay, from having the feet of the 
arches s^nd below the floor of the bridge, and bear or butt 
against the abutments and piers, thereby occasioning certain de- 
cay of their timber, sooner or later, has, in some instatices, been 
obviated by placing the feet of the arches into the tie-string 
pieces. This certainly docs away with the danger of decay, but 
another greater difficulty succeeds, viz. that io arches of any 
considerable span, the arch timbers must be, ra a segment <A • 
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ircle, so flat as to be wholly incapable of bearing so great a 
weight as that of the bridge itself, and the travel over it, which 
t would be required to sustain also. 

It is a well established fact, ascertained by practical experience, 
hat a flat segment, or, which is the same, a small portion of the 
lircumference of a circle or other curve, when applied to the 
irch of a bridge, executed in wood, becomes so much exposed to 
he compression of its wood, by a thrust-strain, as to be wholly 
nadequate to the purpose. The reason of which is founded in 
he- plain mathematical principle, that as any curved arch of a 
pven span, loaded with a given weight, approaches, by its low 
iltitude, to a horizontal line, its exposure to the compression of 
ts materials, in a thrust manner of strain, increases to an almost 
ucredible degree ; so much so, that the wood, which does not 
ncrease in its density, or power to resist compression, but remains 
stationary in this respect, becomes too weak and entirely insuflSi- 
uent, until at last, on a near approach to the horizontal Une, eveA 
me tenth of i4s own weight could not be sustained. 

In wide spans, to raise the arch so as to give it its adequate 
x)wer to support a bridge, would present so large a volume to 
he wind, and that too with such great leverage, as might, in- 
leed, create reasonable fears for the safety of such a construction. 

The opinions and descriptions of several eminent engineers in 
England, in their late publications on bridges and railroads, are 
lere introduced. 

David Stevenson, in his sketch of the Civil Engineering of 
^orth America ; London, John Weale, Architectural Library, 69 
Sigh Holbom, 1838; has the following account of this mode, 
[le however, did not see but a small number of those that are 
veil constructed. 

" Plate 9th is a drawing of * Town's Patent Lattice Bridge,' 
vhich is much employed on the American railways. This con- 
struction is sometimes used for bridges of so large a span as 220 
eet, and it exerts no lateral thrust, tending to overturn the piers 
>n which it rests. A small quantity of materials, of very small 
icantling, arranged in the manner shown in the plates, possesses 
I great degree of strength and rigidity. 

" For this drawing, I am indebted to Mr. Moncure Robinson, 
»f Philadelphia, who is constnicting many large bridges on this 
)rinciple, on the Philadelphia and Reading Railway, several of 
nrhich I examined, both in their finished and unfinished state. 
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** If the bridge is of greater extent than can he included in om 
span, it is simply rested on a thin pier, in the manner abovn ia 
the elevation, without any other support A covering of light 
boarding, extending from the level of the load-way to the botun 
of the ribs, is spiked on the outside of the lattice-Work to pnaerra 
the timber. 

'' The largest lattice-bridge which I met with, was oonstmeted 
by Mr. Robinson, on the Philadelphia and Reading B^ikpad. 
It measures 1,100 feet in length. The lattice-frames, of wUdi 
it is formed, extend throughout the whole dUtance, bet w a e o tfai 
two abutments, wittKHit a break, and are supported on ten alons 
piers, in the manner diown in the plates. 

'^ On the New York and Hariem Railway, there is a lattios* 
bridge 736 feet in length, supported in the same manner, on km 
stone piers." - « 

Since the above, there have been others finished, of mnchgraatar 
extent and goodness, both under the direction of Moncuro Robin- 
son, Esq. and others. That at Richmond, Ya., is ao remarkabls 
for its magnitude and grandeur of effect, from the vary hold and 
rich landscape of that fine city, that its description nmy well ha 
here introduced, for it will convey both practiod infonnation and 
rational entertainment.* 

The Railroad Bridge across James River. 

What is there yet to be done upon the face of the earth, that 
cannot be effected by the powers of the human mind, connected 
with the ingenuity of the human hand ? The great elementary 
principles of nature have long ago been mastered by the skill of 

* The following description of a bridge, constructed on the improreoieot of 
Ithtcl Town, as patented in 1635, it is fully believed will aeire to ahow, not only 
the confidence of one of the most eminent and experienced eDgineersjof the Uni- 
ted States, in the superior durability, economy, and strength of priDciple, as lately 
improved by Mr. Town, but also the confidence which the public now feel in this 
mode of construction, from this and many other railroad bridges now in use or 
being erected. Among which is one on the Harlem Railroad, near New York; 
four over the North and Mohawk rivers, near Troy ; one executed in a moetsplen* 
did manner, over tlie Schuylkill, near Philadelphia, for the Baltimore Railroid; 
two on the railroad from Petersburg to Raleigh, N. C. ; one at Tuecalooaa, Alt.; 
one at Circlcville, Ohio, du;. Reference to Mr. Town*a advertiaement in the 
National Intelligencer, of August 5th, 11th, du;., and in the New York Weeklj 
Express, of the 4th of August, 1839, for terms and other partieulan. — Jfew Hares 
DaUy Herald, September I9tk, 1838. 
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lan, and rendered subservient to his wants and happiness. The 
iwels of the earth and the fathomless ocean, have alike been 
lade to pour forth their treasures at his bidding. He has navi- 
ited the sea and the air, and made the inanimate objects of na- 
ire perform the labor that would have otherwise devolved upoa 
is own hands. He has even, by his inventions, contemned the 
rudgery of personal locomotion, and caused himself to be car- 
ed, from point to point, upon the face of the earth and the 
waters, by inanimate agents, " with the rapidity of the wind;" 
rhile he luxuriously reclining, as though quiescent, drinks in 
ew draughts of knowledge from the great fountain of the press, 
I once the offspring and parent of his intelligence. He is indeed, 
lord of creation ;" and all nature, as though daily more sensible 
f the conquest, is progressively making less and less resistance 
> his dominion. 

The great bridge across James river, at Richmond, for the ac- 
ommodation of the Richmond and Petersburg Railroad, may 
istly be considered as one of the greatest works of its kind in 
[lis country, or perhaps in the world. There are longer bridges 
f less altitude, and higher bridges of shorter span ; but when 
lie altitude atid length of span of this bridge are taken coilect- 
rely, there is, perhaps, not its equal in the world. 
The location of the bridge is across the falls of the James river, 
few hundred yards above tide water, where the velocity of the 
urrent is exceedingly great. It is constructed of substantial lat- 
ices, upon lofty granite piers, with a floor upon the summit of 
be lattice frame. The stoutness of the flooring corresponds with 
he general strength of the design, and it is rendered water and 
ire proof, by a strong coat of pitch and sand. The entire length 
f the span of the bridge is 2,900 feet, and the span between 
he piers 160 feet. The entire width of the floor is 22^ feet, 
wide enough for a double railroad track,) being wider than, and 
rejecting over the lattice-frame, 2i feet on each side; the frame- 
work is, therefore, 17} feet wide, on the top of the piers. The 
iers are 18 in number, foimd^ in the rapids, tipon the solid bed 
f granite rock that lies beneath. The elevation of the piers 
bove common water is 40 feet, and their dimensions 4 by 18 
set at the top, increasing one foot in width and one foot in thick- 
le^ for every 12 feet in the descending scale. The masonry 
onsists of regular courses of heavy stone, hewn to a joint on 
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their fitting surfaces; but on the showing faces of each pier, the 
8toiie is rough as it came from the quarry. 

The whole structure was designed with a view to as much 
econoiiy as was thought consistent with a just regard to strength 
and durabiliiy. Its execution was commenced iu Decein'ieri 
1830, and the work was finally completed on the 5th of Septem- 
ber, 1838, at an expense of about $110,000. I doubt whether 
any bridge of the same gigantic dimensions aud substantial ctiai- 
Bcter, composed of such choice materials and rare workmansliip, 
has ever been constructed at a smaller expense. This work was 
j»ojected by Moncure Robinson, Esq., chief engineer, and exe- 
cuted under the direction of himself and his principal assislau'. 
The work itself stands like a mighty Colossus, bestriding tlic 
ancient Powhatan, destined to hand down to posterity both itself 
and its authors ; and those piers of imperishable granite will re- 
main as proud mounments, to remote generations of the prescal 
Stale of Virginia, and her sons, as connected with the sciences 
and the mechanic arts. 

This improvement possesses the very important advantage of 
exerting no lateral strain upon piers or abutments ; on advantage 
that cannot bo loo highly appreciated in aqueduct bridges; to 
completely avoid this lateral pressure, becomes immensely ini]x>r- 
tant in their cost and safety. This mode of construction is per- 
fectly suited to the purposes of aqueduct bridges, as well aaalloth- 
ers, especially for railroads ; it being continued horizoDtally, and 
admitting, in the principle and practical execution, of anydegtea 
of strength that may be retjuired, for any span which is piaciicft- 
ble under any circumstances ; it also presents the advantageof 
having the trunk or canal so suspended, as to preclude all posa- 
bilily of self-destruction, by the leakage coming in contact widi 
any of the important timbers, besides rendering other facilities, of 
the greatest importance in the mechanical execution, aa connected 
with the top and side bracing. When the great facility and ease 
with which this kind of bridge is covered, is considered, in connec- 
tion with other advantages, its adoption for all purposes of bridges, 
aqueduct bridges, railroad bridges, canal bridges. Ice, is beyondtll 
question desirable, as the strongest, most durable, and by far the 
cheapest mode of construction, and to keep in repair. 

It may be stated most truly, that if most bridges were built 
with spans of 200 feet or over, there would be a much less nam- 
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ber of different principles in bridge building used, than at present ; 
for although a very indifferent principle, or execution of a princi- 
ple, or even both, will answer a considerable purpose for a time, 
for bridges of 75 to 120 feet spans, yet, it is always apparent very 
soon, arid beyond all question, whether the principle or execution 
of bridges having spans of 200 feet or more, are sufficient or in- 
sufficient ; here is no room for doubt — ^no disguise : the principle 
and practice, both, must be good, or the defect will soon exhibit 
itself in some shape not to be misunderstood. The reason of 
this difference between large and small spans is evident — ^it is for 
the same reason that a model of some modes of building bridges 
may have considerable strength, and appear to many to be good, 
yet when executed full size, will either fall down when the 
stages are removed, or soon thereafter. Perhaps the most obvi- 
ous explanation of the reason of this fact may be thus explained, 
viz, suppose a piece of pine wood, half an inch square and 15 
feet long, supported at the two ends, and resting in a horizontal 
position ; it is easy to perceive that it would have strength to sus- 
tain its own weight, and probably something more. Conceive 
this to be an exact model of another stick of the same kind, the 
dimensions of which should be every way increased in a twenty 
fold ratio, viz. 300 feet long, and 10 inches square ; let this stick 
be supported at the ends, as the model of it was, and what would 
be the result ? Nay, cut it into three pieces of 100 feet each, 
and would they, if supported in the same manner, bear their own 
weight? Most certainly not. 

Thus, then, the idea or belief that models are good representa- 
tions of the strength of bridges when built, is erroneous in the 
extreme, and leads to sure disappointment and the destruction of 
property. Models of bridges only show the relative strength, or 
merit of different modes or principles ; this they show pretty oo- 
curately, when made to the same scale, to the same width of 
spans, of the same materials, and in all other respects similar. 
Perhaps no one error has done more mischief, in the hands of un- 
scientific and ignorant mechanics, than the misunderstanding of 
the nature and real use of models, in illustrating the strength and 
goodness of bridges. Millions have been sacrificed in this coun- 
try, either in this manner, or in a way so similar as not to need a 
nicer distinction. 
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Here follow some formulse, for llie invesligalion of models, in 
BccordaucB willi the best writers on the subject : 

From an experiment, made to ascertain the firmness of the 
model of a bridae, or of an edifice, certain precautious are neces- 
Bary, before we can infer the firmness of the strnctnre itself. 

1. If the side of a model be to the correeponding side of the 
Btnieiure, as 1 to ii, the siress which tends to drme asunder, or to 
break transversely the pans, increases from the smaller to the 
greater scale, as 1 to n'; while the resistance of those rupture! 
increases only as 1 to n'. The structure, therefore, will have so 
much less firmness than the model, as n is greater. If w be the 
greatest weight which one of the beams of the model can brar, 
and w the weight or stress which it actually sustains, ihen the 

limit of n will be n= — . 

2. The side of the model being to the corresponding side of 
the sirncturo as J to w, the stress which tends to crash the parts 
by compression, increases from the smaller to the greater scale, as 
1 to »', while the resistance increases only in the ratio of I to rr. 
Hence, if w were the greatest load which a modular wall or col- 
umn could carry; and w the weight with which it is actnallj" 
loaded ; then the greatest limit of increased dimensions would be 

found from the expression n= \/—. If, retaining the length ot 
height n A, and the breadth n b, we wished to give to the solid 
such a thickness xl, as that it should not break in consequence of 

its increased dimensions, we should have z=n' ^v' ^^^^^'^'^ 
of a pilaster with a square base, or of a cylindrical column, if tite 
dimension of the model were d, and of the lai^st pillar, which 
should not crush with its own weight when n times as high, s d, 

we should have ar=n \/ -. These theorems will oflenfind 

their application in the profession of en architect or an engineer. 

3. Suppose, for an example, it were required to ascertain the 
strength of a bridge on this improvement, from experiments made 
with a model. In this construction, the Iniss-work is carried 
across from pier to pier, so that the road-way entirely across, shjil 
be ill a horizontal plane, and all the parts shall retain their ovd 
respective magnitudes throughout the structure. Now, let I rep- 
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resent the horizontal length of the model, from interior to exte- 
rior of the two piers, w its weight, w the weight it will just sus- 
tain at its middle point b before it breaks. Let n /, the length of 
a bridge actually constructed of the same material as the model, 
and all its dimensions similar : then, its weight will be 7i^ w, and 
its resisting power to that of the model, as n* to 1, being =n^ 
(w+Jtr.) Hence n^ (w+i w) — i n^w^n'^w—in' (n— 1)m7, 
the load which the bridge itself would bear at the middle point. 

This mode of construction will have the same advantages in 
iron as in wood, and some in cast iron which wood has not, viz. 
that of reducing the braces in size between the joints, and of cast- 
ing flanges to them where they intersect, thereby making it un- 
necessary to have more than one bolt and nut to each joint or in^ 
tersection. 

When it is considered that bridges, covered from the weather, 
will last eight or ten times as long as those not covered, and that 
the cheapness of this mode will admit of its being generally 
adopted, with openings or spans between piers which are compo- 
sed of piles, and at a distance of 160 to 200 feet apart, then the 
constrnction of long bridges over mud bottomed rivers, like those 
at Washington, Boston, Norfolk, Charleston, d6c., on this princi- 
ple, will be perceived to be of great importance ; especially as the 
common mode of piling is so exposed to freshets, uncommon 
tides, drift-wood, and ice, as not to insure safety or economy in 
covering them, and consequently continual repairs, and often re- 
building them, become necessary. There is very little doubt, 
that one half of the expense, computing stock and interest, that 
would be required to keep up, for 100 years, one of the common 
pile bridges, like those at Boston, would be sufficient to maintain 
one built in this new mode, keep it covered, and have all or 
nearly all the' piers built with stone at the end of 100 years. If 
this be the case, it would be great economy to commence rebuild- 
ing by degrees, in this manner. The saving in the one article of 
floor planks, if kept dry, would be very great, as by being so much 
wet they rot, and wear out in about half the time. 
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Imprmemmt in ike Cotutntction of Bridge$, Sfr- 

Description of the Plata, with Definitions of 
technical terms, S^ 

Numbers 1, 2, and 3 exhibitall the porta of a 
bridge on the last improvement, with suspension 
posts, &,c., suited to a span of 170 to 220 feet, 
acconling to the size and number of its parts, 
■which may be so varied as to suit the width of 
span required. 

Definitions, Explanations and General Re- 
marks. — 1st. A tniss is that combinalton (No. 2) 
of materials, which, with one or more other sim- 
ilar ones, constitute the whole vertical support of 
tb^ bridge. They are placed in a vertical posi- 
tion on the piers, and are kept so by the addition 
of bottom tiaras, top beams, and horizontal and 
side braces, as shown in No. 1. 

These few parts may be termed the skeleton 
of the bridge, and constitute the whole strength 
and support of the superstructure ; to which a 
floor is added, for the conveyance of travel, pro- 
duce, goods, ^c, and generally a roof and side 
covering, to save the skeleton and floor from that 
decay which is incident to its ezposiue to the 
weather. 

2d. Truss-braces, or diagonal bm6es, are those 
eroBsiog each other, and forming the truss into 
diamonds. There are two series or sets of such 
truss-braces, separated by middle string-pieces, 
six or seven inches thick. (See figs. 1 and 2.) 
Each series of truss-braces may be termed a lat- 
tice ; hence it is, by some, termed the double 
lattice bridge. The diamond>tniss bridge, double 
diamond-truss, or double diamond bridge, would 
be more appropriate and better understood. 

3d. String-pieces are all those horizontal parts 
of a truss, at top and bottom, or intermediate, 
which run the whole length, and are secured to 
the truss-braces by three or four tree-nails, at 
each intersection of them, over which the string- 



4th. Intermediate string-pieces ore those which 
pass over the lines of intersections of the truss- bra- 
ces, between the extreme top and bottom string- 
pieces. Middle ones are here added, and the oth- 
ers may be added when more strength is required. 

6th. Centre, or middle string-pieces, are all 
those which run between the two series of trusa- 
braces, whether at top, at bottom, or intermedin 
ate ; intermediale middle ones only, aie \veie v^A. 
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6th. String-plank are those pieces of which all the string-peoes 
are composed, and are half the thickness of the striog-pieces^ and 
are, in this case, 27 feet long. They break joints in their ceotresL 

7th. Floor-beams are those which rest upon the tirusBes, and 
support the flooring of the bridge. The size of them riioold be 
in suitable proportion to the distance between their bearioga upon 
the trusses, or suspension-posts and trusses, when the former are 
introduced ; great depth in proportion to their thickneoi if im- 
portant 

8th. Suspension-posts (see No. 1) are pieces 12 or 14 inehes 
by 4 or 6 inches, firmly secured by tree-nails, locking, &e. to the 
top and bottom beams, and to each pair of principal rafters. They 
are introduced instead of a middle truss, for the support of the 
floor beams of a covered bridge, when the floor is on the bottom 
beams, and when the width of the bridge is so great that floor 
beams of sufficient strength cannot be procured. 

9th. Floor-joists are pieces running lengthways of the bridge, 
and resting upon the top of the floor beams. They should be 4| 
to 6 inches square, according to the distance apart of the floor 
beams. 

10th. Floor-planks are the pieces resting on the floor-joists, of 
various widths, from 6 to 12 inches, and from 2} to 4 inches 
thick, as may be required. In some instances, two thicknesses 
of planks are preferred ; in which case, they cross each other at 
right angles or obliquely, and may be of less thickness, or such as 
their use may require. 

lltb. Horizontal braces at the top are either framed in diago- 
nally, between the top beams, or consist of long planks of suitable 
dimensions, spiked and tree-nailed to the top of the beams, so as 
to give the most secure support, to keep the trusses in a straight 
line at top. This is a very important support, and should be done 
in the most secure manner, in every respect. 

12ih. Principal rafters are those which stand upon the top 
beams, and are thoroughly secured to them at their feet. They 
may be 10 to 12 inches deep, and 4 to 5 inches thick, according 
to their length. 

13th. Small rafters are those between the principal ones, to nail 
the roof-boarding to, for the purpose of shingling. 

14th. Floor-braces, or bottom-braces, are pieces about 4^ by 
6J inches, as their length may require, framed in and keyed, be- 
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tween the boltoro beams, to keep the bottom part of the bridge 
secure against any motion or vibration sideways, by wind, travel, 
or transportntion. 

15th. Side-braces (see No. 1 ) are pieces about 4 J by 64 inches, 
connected with the side-trass, the top-beam, and the principal 
raOers, for the purpose of preventing the slde-lrusses from leaning, 
or inclining up or down stream. In the section No. 4, the side- 
braces are differently secured, and may cross each other or not, 
as shown in the section. By crossing, greater strength is ob- 
tained. 

Ao. 4. A nttion 

tnattr. The foot nay "latili/ be made I 
tug, tcmild be effettually ttatred from li 




16th. Side-walks are sometimes made for fool travel, and may 
be iu the inside or on the onlside. They are parted off by a 
railing 3 or 4 feet High, and if on the outside, may be made very 
ornamental, as seen in No. 5. 

17th. Tree-nails of two inches diameter, made of white oak 
or other hard wood, are used for securing the tmss-braccs and 
string-pieces together, as seen in Nos. 2 and 3. They should be 
exactly fitted to the augers used, so as when seasoned to drive 
tight, and make solid work. Tree-naits may be made different 
ways, but the best and most economical is, to saw them out 
square from plank, with a circular saw, and then turn them with 
a small lathe, attached to some water or other machinery. They 
should be unseasoned, to be easily made, but must afterwards be 
well seasoned before driven into the work ; they will season 
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qoicki or may be kiln-dried. Tallow, or oil, &c. may be rubbed 
qpoQ them, to make them drive more easily, if necessary. 

18th. Abutments are the two supports of a bridge or aqueduct, 
«l the ends, and are erected against and connected with the banks, 
each side of the stream or ravine. They may be constructed 
various ways, the same as the piers, if any, with which they 
mm connected. The abutment for a bridge, on this improvement, 
Mqutres no other strength or solidity, than a pier of equal expo- 
ifeUBy there being no lateral or horizontal pressure, to affect either 
Iteabotments or piers, and therefore a perpendicular support only 
js nquired, sufficient to bear up the weight of the bridge, and 
Itet which may pass over it One or more draws, for the passage 
«f shipping, ice, may consequently be any where placed or con- 
Miueted, without producing the least injury to this kind of bridge, 
#i its strength and safety do not depend, in the least, on being 
floonected throughout ; except very partially, as respects the ac- 
6f severe gales of wind, in which case, a structure in one 
connected mass, is of course somewhat less liable to be 
upon. 



'. XL- — Description of an Economical Apparatus for Solidi- 
-Jjfing Carbonic Acid, recently constructed at the Wesleyan 
University, Middletown, Conn. ; by John Johnston, A. M., 
Ptofessor of Natural Science. 

- The solidification of carbonic acid has of late excited consid- 
antbte interest both in Europe and in this country ; but the cost 
of the necessary apparatus has been considerable, and many prob- 
Aly have on this account, merely, been prevented from making 
my attempt to repeat the experiment. Most of our public lite- 
my institutions, in which alone in this country such apparatus is 
ifer used, are obliged to study economy, and they are therefore 
bAen liable to be prevented from availing themselves of the ben- 
ifits of new discoveries like the present, merely on account of the 
Bxpense of apparatus. 

It is therefore thought a description of an economical apparatus 
Kmt solidifying carbonic acid may be acceptable to the public, 
Aough we do not pretend to offer any thing new on the general 
Mbject. 
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The generatoc A is made of a common mercury flask, several 
of which I have tested and find siifTicienlly strong. They may 
be purchased in New York for a dollar a piece, or even less. The 
apertnre at the neck may be a little enlarged, so as to make it an 
inch or an inch and a quarter in diameter, and the thread of the 
screw re-cut. A plug of cast-steel B is made of a bar two inches 
in diameter, and turned with b, wide and smooth shoulder, so as 
to fit accurately upon a collar of block-tin when screwed into its 
place, as represented in the figure. This collar should be sol- 
dered to the iron ; which is easily accomplished by filing the iron 
bright and tinning it in the ordinary manner, and then melting 
the block-tin and pouring it on, having first screwed a cork into 
the aperture and formed a wall of putty or clay at a sufficient dis- 
tance around it. The shoulder of the plug is readily made to 6l 
ihe collar accurately by screwing it a few times into its place, 
and then removing with a coarse file the parts of the collar upon 
which it touches. In this manner an accurate joint may be made 
without the use of a lathe ; and if the plug does not correspond 
precisely with the axis of the ^ask it is just as well. 

The faucets or stop-cocks are the most difficult part to con- 
struct, and occasion full half the expense. These in our appara- 
tus arc supposed to be essentially the same as are used by othere 
for this purpose, but it may not be amiss to insert a description, 
since none has to my knowledge been given. There is tbJs pe- 
culiarity about ours, however ; they are inserted in the cast-steel 
plugs, which indeed make a. part of them. D is designed to rep- 
resent the plug removed from the generator ; at the upper end of 
it a hole F one inch in diameter is drilled about an inch deep, 
terminating in a hollow cone into which the point G is accu- 
rately ground. A small hole extends quite through the plug. 
Around the apertnre P a collar of block-tin is fitted to receive 
the shoulder of the part E, as seen at I, and prevents any pas- 
sage amnnd the threads of the screw. Through the axis of the 
part E a hole three eighths of an inch in diameter is drilled, and 
receives the part G which is screwed in from below, the handle 
H being removed. The handle H should be afterwards riveted on. 

Now suppose H E G to be inserted in its place in the cast- 
ateel plug, as represented at B I, the plug itself being screwed 
into the generator. If H' be screwed down, the aperture from 
the generator is firmly closed by the conical point G; and bygiv- 
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ng H' a single revolution in the opposite direction, the shoulder 
»f 6 is brought firmly against the bottom of E, so that no es- 
ape is- permitted directly upward, but only in a lateral direction 
hrough the brass tube L, which connects the generator with the 
eceiver C. A washer of sheet lead should be placed around the 
boulder of G, in order to secure a perfect metallic contact be- 
ween it and the bottom of K 





D 






The receiver C is made of the best boiler iron, which was 
strongly welded around a cylinder and a bottom also welded in. 
[t is of the same height as the generator, which is about one foot, 
>ut only about two inches in diameter internally, and has a capa- 
Mty of about one pint. This form enables it to resist much 
^ater pressure than if it was of a larger diameter ; and it is 
-ather. an advantage than otherwise to have it of the same length 
IS the generator. 
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A cast-steel plug willi stop-cock precisely similar to the one de- 
BCribcd, screws iiiio the receiver, as ihe other does into the gene- 
rator. The tube L screws into the plug which is inserted in the 
receiver, and the other end, turned to a conical point, fits accu- 
rately into a cavity in the ping B, and is held in its plac« by 
means of the stirrup screw M. Another stirrup screw N, and 
block of wood 0, secures the receiver C in its place. 

To use this apparatus the generator and receiver are separated, 
and the plug B being removed, two pounds of bicarbonate of soda, 
made into a paste with the same weight of water, are introduced 
into A, and twenty ounces* of strong sulphuric acid are poured 
into several lead vessels, made by soldering bottoms in pieces of 
lead tube a little shorter than the length inienially of the gene- 
rator, and of such a diameter that they will just pass the aperture. 
These being ne:irly filled with acid are dropped into the genera- 
tor, which, after the plug B is inserted, is allowed to lie on one 
side for fifteen or twenty minules, or a less time if it is several 
times rolled over to mix the acid wiih the soda. The receiver is 
then attached to it as seen in the figure, by means of the stirrup 
screws M and N; and if kept sufficiently cool by means of ice, 
the liquid carbonic acrd formed in A will shortly be distilled over 
into C, the passage between them being of course previousiy 
opened by means of the stop-cocks before described. 

The stop-cocks are now to be closed and the receiver, which 
now contains the liquid carbonic acid, separated from the genera- 
tor. A small tin cup is then to be attached to the tube L, pre- 
cisely as in Dr. Mitchell's apparatus,! to receive the jet of acid 
from the receiver. It is essential that the liquid acid should escape 
into this cup, which is effected by having a small tube pass froin 
the steel plug nearly to the bottom of the receiver, or by invert- 
ing the receiver before opening the stop-cock. 

The best method of testing the strength of the apparatus, is by 
means of a hydraulic press, but it can be done as effectually by 
permitting it to lie, when chained, exposed to the direct rays of 
the sun, and excluded from currents of air, till the temperature 

* The qunntilj of Bciil required In laltirate or ncntralita the soda woatd be ■ 
lillle more ihnii 24 oz., or 23 oz. oaly if Ibe loda is la crjaUla, luit aomethtag Im 
than this sbould always be uaed. 

t Joornil of ihe Franklia iDalJiute, Vol. iiii, p. 389, and Tot. t»r, p. 346, of 
lliia JoiiTiial. 
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rises to 100^ or 110^ F. This should be done two or three times 
before runniog any risks by venturing to handle the apparatus 
while charged. 

It has been our object to construct an apparatus for forming the 
solid acid merely, but the gauges for ascertaining the pressure, 
&c. might of course be added as in Dr. Mitchell's apparatus. 

The above apparatus, including the expense of testing three 
times, cost us about nineteen dollars. 



Art. Xn. — Observations made at Canton^ China, an the Shoot-' 
ing Stars of the \Qth and Wth of Augiist, 1839, in a letter 
from Rev. Peter Parker, M. D. of Canton, to E. C. Herrick. 

*' In accordance with your request I have made observations 
for shooting stars on the evenings specified in your letter. On 
the 3d of August, 1839, a gentle South wind prevailed during the 
day. The evening was beautiful ; but discovering only iwo me- 
teors between 8 and 9 o^clock, I gave up the watch. Aug. 4. 
Cloudy. Wind N. At 3 P. M., came on a sudden and violent 
squall from S. S. E., which drove the cargo boats with their an* 
chors against a six-knot tide. Several lives were lost in the river 
front of the factories. Aug. 5. Cloudy. Aug. 6. From lOA. to 
lOA. 30m. P. M. saw but three meteors. Aug. 7. Strong gale 
from S. E. Aug. 8 and 9. Storm continued. Aug. 10. Extreihely 
pleasant during the day and evening, with a gentle breeze from 
the South. At 8A. P. M. three meteors fell simultaneously : at 
8h. 5m. a fourth. At 8A. IQm, a very beautiful one from Cas- 
siopeia to the S. It had the singular appearance of being propel- 
led by three distinct successive forces, and moved in an irregular 
but graceful undulating course. At 8A. 30971., another, similar to 
the la^t : at Bh, 45m., one from a Serpentis to the S. Other du- 
ties then interrupted the observations. At 10 o'clock observations 
were commenced by two persons and continued about two hours, 
during which time the following meteors were seen by them. 



IQA. P.M. 1 fr. Cassiop. to S. E. very 

beautiful. 
5m. 1 « Zenith to N. 
7 1" " " Urea maj. 

10 1 « " " do. smaJl. 

11 1 " " " do. 



lOA. 12m. 1 

13 2 ir. Zenith to S. 

15 2 " ** " " 

22 1 « CaM. to Una Major, the 
train was very broad and 
▼bible fbr half a minate. 



30a Metearie Observations at Canton, in August, 1839ft.. 



lOi. Qim. 1 rr™ M«ji 



43 1 Una Maj<ir In 



U. 33tr. 1 Cb». I 



1 Csoa 


wa. E. 


1 C>UB 


toE. 


1 CiM 


wS. 


1 Ca>i 


to 3. 


1 Zen. 


loS. 


2 Cob 


lo W. 


1 Cm 


wW. 


1 ClH. 


to a. 


1 Cm 


toW. 


>CaH 


to W. 


1 Cui 


to8.W. 


1 Can 


toW. 


1 Zen. 


toS. 


1 Zen, 


toS. 


S Cass 


to W. 


1 Zen, 


WN.W. 


1 Zph. 


loN.E. 



1 



15 1 ITr. Maj.toW. l«igo. 
17 1 Ur. Maj to S. 
ai 2 Gnu. lo 8. 

August lUh. The obsprvations commenced at an early hoii 
and continued until 4A. 30»rt. A. M. of llie 12lh. Below isali; 

of tlie meteors observed and recorded. 



l&n 


. r. H. 4 meteon. 


17 


2 fr. Zen. (o E. 


30 


1 Zen. to W. 


S5 


1 ZOB. lo W. 


96 


1 Zen. to W. 


30 


1 Zen. to 8. 


35 


3 Zen. to S. 


40 


1 Zen. to W. 


45 


1 Lyra to S. 


60 


1 Serpen* to 8. 


51 


1 Zen. to S. 




16 


I. IM 


1 N. to E. 


10 


1 a. lo N. 


n 


1 E. to a. 


11 


1 Zen. to S. 


13 


1 W. to E. 


13 


1 Z«n. to E. 


14 


1 Zen. to N. 


18 


1 8. K. H. 


19 


1 Cua. Id a. large 



94 


29». 3 Zsn. to 8. 




31 


1 E. to S. 




32 


1 Zen. 10 8. 




41 


1 




4S 


1 8. to N. 




44 


1 Cui. lo N. 




47 


1 Caa>. to N. 




47 


1 Lyra to 8. 




49 


1 a. toN. 



lOA. 3m. 1 Zen. Ic 



1 lUfnloB to N. Terj fin 
1 Zen. lo S. long trail. 



37 3 E, lo W. 



Augtuij 



I, Sim 


k 1 Zen. to S. 


Oh. llm 


. 1 8. to N. 


33 


1 W. to E. 


12 


2 Cass, to W. 


34 


1 Cass, to S. 


12 


1 Cass, to & 


40 


1 N. to 8. 


13 


1 8. to N. 


42 


1 Lyra to S. 


15 


2 Zen. to 8. 


43 


1 N. to E. 


16 


1 Zen. to 8. 


44 


3 N. to S. 


20 


2 Zen. to & 


45 


1 Cass, to S. 


29 


1 Cass, to 8. 


56 


1 N. to S. 


30 


1 Cass, to 8. 


57 


1 W. to S. 


31 


2 Cass, to S. and W. 


59 


1 Cass, to S. 


33 


1 




32 


35 


2 Cats, to 8. 


ik, 2m. 1 W. to E. 


36 


1 Cats, to W. 


4 


1 Cass, to N. 


37 


1 Cats, to 8. 


6 


2 Cass, to N. 


40 


I Cass, to W. 


9 


2 Cass, to S. 


45 


2 Cass, to 8. and W. 


15 


3 Cass, to S. 


46 


1 Cass, to W. 


16 


1 E. to W. 


46 


4 Cass, to 8. 


17 


1 Cass, to S. 


50 


1 Zen. to N. very fine 


18 


1 S. to Casfl. 


51 


1 E. to W. 


23 


1 Cass, to S. 


53 


1 Cast, to a W. 


25 


1 Ursa m. to S. 


54 


1 Zen. to 8. 


25 


1 Cass, to 9.^ 


55 
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'' There can be no question that the meteors of the oight of the 
1 1th of August, (1839,) exceeded the usual number. They afc- 
lacted the notice of Europeans and Chinese, whose attention had 
lot been called to the subject. Several friends watched on the 
ligh o the 12th from 9 P. M. till 2 A. M. (13th) and saw only 
ibout half a dozen meteors. I have repeatedly looked out since 
;he 1 1th, [up to the 2Sth, the last date of the letter,] and baire 
seen but very few meteors. 

<< The most casual observer on the 10th and lUh could not fail 
to notice that the great majority of the meteors were from the 
constellation Cassiopeia. One of the three meteor^ seen at lA. 
^orn. of the morning of the 12th, was exceedingly beautifuL 
Starting apparently from the neighborhood of this constellation, 
t resembled a broad stream of burning phosphorus, until it de- 
scended within about 25^ of the horizon. There it exploded, ex- 
libiting a beautiful brilliant light, resembling the combustion of 
Iodide of phosphorus^ but far exceeding any thing of the kind 
3ver witnessed in our laboratories. A white phospborie color 
characterized the majority. 

'' In watching these phenomena, a person might easily receive 
Jie impression that they resulted from some combustible mate- 
rial in our atmosphere, which gradually accumulated until it took 
Kre. Although the meteors were occasionally scattered along at 
intervals of a minute, yet more frequently they appeared in clus- 
ters about every five minutes. The majority of those from the 
iricinity of Cassiopeia took a Southerly or South-westerly course, 
but still while this region was the common starting point, the di- 
rections of many seem to be determined by no obvious law. 
Surely the South wind on this occasion had no influence, unless 
by the ' rule of contrary.* 

" I may here mention that on the evening of the 12th of Au- 
gust, (following the evenings of the meteons,) about sunset, the 
wind was squally from the South, and the clouds were of a pe- 
culiar auburn tinge, approaching to a whitish red. This contin- 
ued for two or three hours, when the clouds passed away, and a 
pleasant day succeeded. The same was the case after the mete- 
)rs seen here in November, 1 838. The coincidence may be quite 
iccidental and unimportant, but the facts are perhaps worth men- 
ioning. 

Vol. xxwiit No. 2.— Jan.-Marrh, 1840. 30 
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" Ymi have probably seen, in the Canton papers, that on Ihe 
Sth of December, 1838, we had a merry exhibition of tneienrs. 
Two observers counted a hundred and sixty in one hour from 8j 
to Pi, P.M."* 

[Note. — The observations above recorded, (which arc perhape 
the first ever systematically made at this epoch in that part of ihs 
globe,} serve to confirm the position, that about the lOih of Au- 
gust, for two or three millions of miles at least, the earth traver- 
ees a region abounding with small planetary or nebulous bodies, 
which, when rendered luminous by their rapid passage through 
our atmosphere, we call shooting stars. The observers seem not 
to have endeavored to determine very closely the point of the 
heavens from which the meteors appeared to diverge ; ibey refer 
it to Cassiopeia or its vicinity, whichcannot be far from that part 
of Perseus in which the observations made in this country fised 
the radiant, (this Jour. Vol. xxxvii, p. 328) Regarding the whole 
number of meteors visible at Canton at this time, we can make 
no definite estimate, since we are not informed whether the posi- 
tions of the two observers were such as to secure the greatest 
possible amount. The t-me of the night at which the mete^js 
were most numerous, appears to agree with our previous approxi- 
mate determinations. E, C. H.] 

New Hrtsd, Feb. 5, 1840. 



Asr, XUh^Remarks chiejhf on the Synan^/my <^ sevartl Nerik 
Ameriean Plants of the OreMs Tribe ; by Asa Gbat, U. D- 

There are comparatively very few reiveseatatires of the re- 
markable family of Orchidaceous plants in the United Stalet. 
The Epiphytic forms, now the pride of conservatoriea, embiacing 
many of the most bizarre as well as splendid prodnctions of the 
vegetable kingdom, belong to tropical climes. Many species^ 
proach the southern borders of the United States, but only one 
(Epidendntm Magnolim) is found within its limits. LJnnsus 
described otily fourteen species of Epidendrum in the first editiiw 
of the Species Plantarum, ( L753.) Now, perhaps fourteen huo- 

* TbeM tnntBaric obiervBiiona, u well aa touiy other) made about that lioe, b 
Ihia country and in England, loaj b« fbuod in thii Journal, Vol. KXT,p. SGI, 
andVol. iiiTi,p.355. 
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red epiphytic species may sometimes be seen growing in a single 
ot-house. The genus Orchis, as a( present constituted, although 
elonging to temperate regions and to the northern hemisphere, 
\ almost wholly confined to Europe, and is represented in North 
.merica by a single species. Excepting this, all our Linnsean 
nd Willdenovian species belong to Habenaria, as characterized 
y Brown, and to Platanthera and Peristylus of Lindley. Hav- 
ig had occasion recently to examine the specimens upon which 
lese and other species were founded, I was surprised to find very 
reat confusion in the synonymy ; some of our commonest spe- 
ies having, as it appears, been widely mistaken from the time of 
•innseus to the present day. When we consider how limited au 
iterchange of specimens took place between the earlier botanists, 
ow seldom they were able to consult each other's herbaria, 
iking also into the account the brevity in the specific phrase en- 
lined by the Linnsean canon, and the absence of any method of 
istinguishing between authenticated synonyms and the more or 
m probable ones which an author might venture to adduce, we 
lait not wonder at the frequent occurrence of such mistakes. 

Only four North American species of Orchis are described 
jT Linneus, viz. O. dliaris, O.flava^ O.psycodeSj and O.speo- 
ibiKs. The latter is still retained in that genus. Respecting 
le first, I have no remark to make, except that Linnaens's refer* 
ice to Gronovius, FL Virg,^ is to be excluded, as it relates to 
K blephariglottis. To this last the Platanthera hohpetala of 
indley is perhaps too closely allied, as I have seen apparently 
termediate specimens from Canada, and also in the Newfound- 
nd collection of Pylaie. Sprengel states the flowers of O. ei/f- 
•T^ to be red. The two remaining Linnasan species require 
lOre extended notice. 

Orchis flava, Linn, has renmined an uncertain species quite 
)wn to the present time, no succeeding author having identified 
Pursh, indeed, remarks that he has seen the specimen in the 
irbarium of Gronovius ; but he failed to recognize it as the same 
ith another species described in his work, viz. his O. fusees- 
ns. Nuttall has taken for it a very different species, (appar- 
itly his own O. integra;) in which he is followed by Elliott ; 
ho states, however, that the plant differs much from the original 
ascription of Gronovius. Having examined the herbarium of 
ayton and Gronovius's FL Virg.j through the kind permission 
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of Mr. Brnwn and Mr. Bennett, I may state that a minute exami- 
nalion of the specimen on whicli this species is founded, proves il 
to be identical with \\\f. well known Habenaria herbiola. It is 
a somewhat loosely flowered form, with the stem rather naked 
above, exactly similar to those we often receive from the Soulhem 
Sialfs, as well as from Pennsylvania. The description of Clay- 
ton is so fat correct, that it is probable the pale or greenish -yellow 
flowers alone have prevented all succeeding botanists from sus- 
pecting it to be the Limixan plant. The specific name is cer- 
tainly not happily chosen for a plant of which Clayton observes, 
" floribus obsolete luleis," but it must nevertheless be retained. 
The remarkable toolh or process on the upper side of the lip 
near the base, by which the plant is so well distinguished, isalso 
unnotict^d. I find the same 5|>ecies among the plants of Pur^, 
in Mr. Lambert's herbarium, under the name of O. fuareseens. 
This last sj:ecics was established upon a figure and description of 
Gmelin's Flora Sibirica, which accord so well with the Americaa 
plant, that, in the absence of specimens, 1 am unable lo pronounce 
Ihem distinct. The Up has the same lateral leeih, but, iosteadof 
the projecting process, Gmeiin describes the posterior portioaas 
"incymbam fere excavata." The inspection of Willdenow's 
herbarium enables nte to add as a synonym the O. viresetns o( 
that aii^tor ; of whose character : " cornu obtusutn Bcrotifbnue 
breviasimuai," h should be remarked that it is totally at variaaca 
vjlh his own solitary apeeimen received from Mohleoberg, oads 
this BBtne. The latter, Id his unpublished Flora Jjoncatineiuii, 
thus describes the Up and spur ■ — " Labio neclarii t^longo anar- 
ginato indiviso et subtrilobo, vel basi utiinqne dentato; cona 
•etaceum geimiite brevius, acutum." The vynonyiny of Ihii 
species, so far as already ascertained, may stand as follows. 

HaBENASIA (pLATAMtHEKA) TLATA. 

Orchis flara, Linn. I sptc ed. 1. p. 942, W «d. 2^ tad. sya. 
Moris, hist., non Nutt. 

Orchis tadice palmata ; floribus obsoleteluteis, &c.&c. Clcyt.' 
no. 639. 

Orchis radicibus palmatis: nectarii labio trifido, iBt^etrinD, 
&c. Grcnov. ! fi. Virg. ed. 2. p. 137. 

Orchis virescens, MuhL Jl. Lancast. itted., et m WUld, f qtt, 
Lp. 37. (descr. pess.) 
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Orchis fuscescens, Pursh i fi. 2. f. BS7 ; EIL sk. 3. p. 487, 
vix GmeL 

Orchis herbiola, Pursh, L c. (quoad syn.) 

Orchis bidentata, EU. ! sk. 2. jp. 488. 

Habenaria herbiola, R. Br. ! in hori. Kew. (ed. 2.) 5. p. 193^ 
et avct, omn. 

Habenaria virescens, Spreng. syst 3. p. 688. (quoad sfn.) 

Habenaria fuscescens, Torr. concern. 

Platantbera herbiola, LindL! gen. ei spec. Orchid. 

Habenaria (Platantheka) Integra. 

Orchis Integra, Nutt gen. 2. p. 188. 

Orchis flava, Nutt. I. c, non Linn. 

Orchis flava? Ell. sk. 2. p. 485. 

Habenaria Integra, Spreng. syst. 3. p. 689 ; Beck^ hot. p. 348. 

Habenaria Elliottii, Beck! I.e. 

This last species is very nearly allied to JJ. {Platanth. ) crisiata^ 
but is readily distinguished by its subulate spur, entire petals, and 
nearly entire, crenate, or somewhat sinuately toothed labellum. 
Its geographical range is from New Jersey to Florida and Lotus- 
iana. 

Orchis psycodes, Linn. — So great is the confusion of the sy- 
nonymy, and so extensive the series of mistakes in regard to this 
species, that it becomes at first sight questionable whether the 
Linnsan name should not be altogether dropped. But as the de- 
scription of Linnaeus is perfectly applicable to the species he had 
in view, and to no other, we are not at liberty to pass by the 
original name ; still less to apply it to a plant subsequently mis- 
taken for this species. The O. psycodes is described from a plant 
collected in Canada, by Ealro, which is still preservcid iki t||e Lin- 
nsean herbarium. This plant I find to be, not the Orchis lacera 
of Michaux, as is generally supposed, but the Orchis fimbriata 
of Aiton and succeeding authors The sjrnonym of " Orchis 
Jhribus aureis," &c. of Grotiovios, must be excluded, as it ro* 
lates to Orchis cristata of Willdenow. The Gronovian plant, 
however, does not exist in the herbarium of Linnaeus, neither 
does the character and description aippear to have been at all de- 
rived from it. On the authority of the herbarium of Willdenow, 
and also from the manuscript detailed descriptions of Muhlen- 
berg, I have ascertained that both the Orchis indsa and the Or- 
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this fisaa of ihese aiuhors, are identical with the orieinal O.psy- 
codes vl Liriii!Eus ; ihat is, are ihe ordinary amaller-flowercii 
forms of Orchis fimbriala. Miiliienberg says of liis O. jiaia, 
that the flowers are very small ; as indeed Ihey are in Uie apeci- 
roeti sent to Willdeiiow, when compared with his O. fimlmata, 
(which is the O. grandiflora of Bigelow,) or wiih O. Jiasa of 
succeeding aulhors. Orchis psycodes of Willdenow, as to Iht 
plant in his herbariitni, is O. laf:era of Michaux. The synonymy 
of these species wUl therefore assume the following form. 

Habemria (Platantheha) pstcodes. 

Orchis psycodes, lAtm. ! spec. 2. p. 493, excl. syn. Gronev., 
non Willd. 

Orchis fimbriala, Ait..' hort. Kew. {ed. I.) 3. p. 297, ctatid. 

Orchis iiicisa, Muhl. .' fi. Lancast. ined., et in Tfilld. ! spec. 
A. p. 40, non Pursh, nee Null. 

Orchis fissa, Muhl ! I c. et in Willd. ! I c. non Pursh, nee 
auct. seq. 

Habenacia fimbiiata, R. Br. ! in kort. Kew. {fid. 2.) 5. f. 193, 
ti auct. 

Habenaria incisa, Spreng. syst. 3. p. 692. (quoad syn.) 

Hobenaria fissa, Spreng. I. c. (quoad syn.,] non R. Br. 

Platanihcra fimbriala, Lindl. ! gen. et spec. Orchid. 

^. cRANDiFLOBA : labclli segmenlis (laieralibus prascipue) ca- 
{allaceo-fimbriatis, doribus majoribtis. 

Orchis fimbriala, Willd. .' I. c 

Orchis grandiflora, Bigel. ! fi. Bost. ed. %.p. 321. 

Habenaria grandifiora, Torr.! compan, ; Beck, btU. p. 349) 
Darlingl. fi. Ceat. ed. 2. p. 609. 

Habenabia (Platanthera) pkbamoma. 

Orchis palmala peranxEna, Caryophylli mootani ftoribas, mv- 
gine fimbriatis, ez Virginia. Ptuh.mani.p. 141, (.434,/ 5. 
, Orchisfissa, PtirsA/;!. 2.p. 688,non W/W. 
; Orchis incisa, Pursh, I. c ; Null gen. 2. p. 189, non WiUd. 
■ Habenaria fissa, R. Br. ! in kerb. Batiks, non Orchil fise^ 
MuhL et Willd. 

PlBtantbeia fisaa, LindL I. c. 
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Habbnaria (Platanthera) lacera. 

Orchis radice palmata : foliis lilii, ice. Clayt ! no. 644 ; Qro- 

nov.iJL Virg.p. 137. 

Orchis psycodes, Muhl ! L c. ; Willd. ! spec. 4. p. 39, non 

Linn, 

Orchis lacera, Michx. ! fi. 2. jp. 156 \ Pursh, Lc; EIL I. c 
Habenaria psycodes,' Torr. ! campan, ; Beck I Le. 
Habenaria lacera, R, Br. ; Spreng, L c 
Platauthera psycodes, LindL gen. eL spec Orchid. 

Habenaria (Platanthera) crutata. 

Orchis iSoribus aureis, spica habitiore congestis : bracteis longi- 
tudine floris: labio inferiore nectarii fimhriato capillaceo: seta 
germine breviore. Clayt.! no. 688; Gronov.f fl. Virg. ed. 1. 
p. 184. 

Orchis cristata, Michx. I fi.2. p. 166 ; WilbL ! spec. 4. p. 9 ; 
Ptirsh ! L c, 

O. psycodes, Pursh^ L c? doq Linn.^ nee Willd. 

Habenaria cristata, R. Br.! in hort. Kew. (ed. 2.) 5. p. 194, 
et atict. 

Habenaria psycodes, Spreng. L c? (ex colore florum.) 

Platanthera cristata, Lindl. ! gen. and spec. Orchid. 

Respecting Habcncuria (Plat.) orbiculata and Hookeri^ and 
also H. {Plat.) dilatata, I have only to remark, that the view 
suggested several years since, in the third volume of the Annals 
of the New York Lyceum of Natural History, is proved to be 
correct. 

Orchis obsoleta of Willdenow (fide herb. !) is made up of the 
scape of a Corallorhiza and a leaf of Tipularia ? 

Orchis limodoraides of the same herbarium is Tipularia of 
Nuttall. To this also belongs " Orchis floribus sparsis, nectario 
pedunculum superaute, labio infimo lineari." Gronov. ! fl. Virg. 
p. 137. 
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T. XIV,~^Acc(nmt of the Capture and Death of a large Alii' 
falor. Communicated for this Journal at the request of the 
EkUtors, by a gentleman concerned in the affair. 

TO TBE EDITORS. 

Thc interest you have manifested in the bead of the alligator, 
Msited in the room of the Society of Natural History in this 
fr, (see the annexed drawing.) and the request you have made 
Lt I would acquaint you with the circumstances of its capture, 
luee me to offer you the following sketch. Whatever imper- 
tions may appear in it, must be attributed to the time that has 
aed since my residence at Manilla, near which place the alii- 
or was killed. 

The lake, from which flows the river on which Manilla is sit- 
ed, is about twenty miles from that place. It k of irregular 
m, and from many points looks like three distinct bodies of 
ter of about equal dimensions, caused by a long island nearly 
the centre, and a wide tract of land parallel to and about eight 
68 from it. The latter, called Halahala, was a plantation 
ich I occasionally visited, and was the property of a French 
itleman, distinguished for his hospitality, and for a strength of 
iracter which had led him to establish himself successfully, 
(16 and unaided, amidst a barbarous people, whose respect and 
e he had secured by his uniform courage, justice, and benevo- 
ce. A small part of the estate was cultivated by the hired 
liaiis, whose huts formed a picturesque little village near the 
ise of the proprietor, and the remainder, embracing a circuit of 
sen or twenty miles, gave every variety of natural beauty* 
ihain of high hills ran through the centre, whose summits 
re covered with grass so luxuriant as often to rise over the 
d of a man on horseback ; and the forests on either side, ex- 
ding in many places to the lake, were the growth of centuries. 
e axe had never thinned them, and they stood in their massive 
gnificence as nature had planted and reared them ; some in 
tastic forms, which gave them so much the appearance of 
rks of art, as to be distinguished by the names of things they 
re supposed to resemble ; some, vanquished by the creeping 
It, which strangles in its close and deadly embrace what at 
t it clings to for support and protection, had struggled against 
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its folds till the destroyer and destroyed spenied one ; and the 
giaiit tree, which, year after year, had been rocked by the earlh- 
qualce and had borne bravely against the whirlwind, slowly yield- 
ing to its tenacious persecutor, stood at last lifeless within its green 
and living shroud. 

Amidst the wonders of nature, animal life has its full share; 
end in the tangled recesses of the woods, where exiiberanl rege- 
tfttion has giren the earth a covering almost impenetrable toman, 
there live the deer, the boar, and that most desjierate and danger- 
ous enemy of the hunter, the wild bnlfalo, whose ferocity and 
coniempl of danger is only equalled by his hatred of the human 
fortn. There is also the boa constrictor, sometimes seen of great 
size, who crushes in his folds and devours whatever first comes 
in hi3 way ; and then, gorged and inflciive, is easily de8|>ntched. 
One ivilh a large deer inside of him, was killed when I was there, 
but had been cut up by the natives for food, before we were 
nivare of it. Since I left that coiniiry, 1 have been informed 
that one thirty-five feet long has been destroyed, after killing 
two Indians, who entered a cavern where he bad retired, one of 
whom he swallowed, and the other was fonnd dead beside him. 

The deep, still inlets of the more retired parts of the lake, are 
the lurking places of the alligalois ; and one spot, reinarkahly 
situated, was their favorite resort. Nearly opposite to the poiot 
of Halahala,' on the other shore, there issues from a niounuin a 
stream of so high a temperature that the natives use it for cook- 
ing ; and the bones of fish and fowls, scattered at its sides and 
in its bed, show how commonly it is availed of for that parpnse. 
Rude baths are constructed near it, which are found very ser- 
viceable in chronic diseases, and are sometimes visited by invalidi 
from Manilla. Near this place is an island, in the centre of which 
is a small, deep, black lake, surrronnded by hills, except at a 
narrow opening, which is low and marshy. The sides, as they 
slope to the margin, are thickly wooded, and the trees haog clt» 
tcritig over the banks, their dense foliage drooping to the water. 
Here reigns the stillness of death ; not a breath of wind pene- 
trates the close barrier, and there is sound and motion on the 
glassy surface, only when it is rippled by the alligators, who hare 
made the place their own. At other times they float like logs,or 
stretched along the mingled masses of decayed. wood and ex- 
posed roots, enjoy the coolness and shade of this gloomy solitude. . 
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Tn thp course of the year 1831, the proprietor of Halahala in- 
fonned me that he frequently lost horses aud cows on a remote 
part of his plantation, and that the natives assured him they were 
taken by an enormous alligator, who frequented one of the 
streams which run into the lake. Their descriptions were so 
highly wrought that they were attributed to the fondness for ex- 
aggeration, to which the inhabitants of that country are peculiarly 
addicted, and very little credit was given to their repeated relar 
tions. 

All doubts as to the existence of the animal were at last dispel- 
led by the destruction of an Indian, who attempted to ford the 
river on horseback, although entreated to desist by his compan- 
ions, who crossed at a shallow place, higher up. He reached the 
centre of the stream, and was laughing at the others for their 
prudence, when the alligator came upon him. His teeth encoun- 
tered the saddle, which he tore from the horse, while the rider 
tumbled on the other side into the water and made for the shore. 
The horse, too terrified to move, stood trembling where the at- 
tack was made. The alligator, disregarding him, pursued the 
man, who safely reached the bank, which he could easily have 
ascended, but rendered fool-hardy by his escape, he placed him- 
8elf behind a tree, which had fallen partly into the water, and 
drawing his heavy knife, leaned over the tree, and on the ap- 
proach of his enemy, struck him on the nose. The animal re- 
peated his assault and the Indian his blows, until the former, ex- 
asperated at the resistance, rushed on the man, and seizing him 
by the middle of the body, which was at once enclosed and 
crushed in his capacious jaws, swam into the lake. His friends 
hastened to the rescue ; but the alligator slowly left the shore, 
while the poor wretch, writhing and shrieking in hi^ agony, with 
his knife uplifted in his clasped hands, seemed, as the others ex- 
pressed it, '' held out as a man would carry a torch." His suffer- 
ings were not long continued, for the monster sank to the bottom, 
and soon after reappearing alone on the surface, and calmly bask- 
ing in the sun, gave to the horror-stricken spectators the fullest 
confirmation of the death and burial of their comrade. 

A short time after this event, I made a visit to Halahala, and 
expressing a strong desire to capture or destroy the alligator, my 
host readily offered his assistance. The animal had been seen, a 
few days before, with his head and one of his fore feet resting on 
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the bank, and his eyes following the molion of some cows which 
were grazing near. Our informer likened his appearance to ihal 
of a cat watching a mouse, and iu the attitude to sptiiig upon his 
prey when it shonld come within his reach. 

I wonld here mention, as a cnrions fact, that the domeslic 
buffalo, which is almost continnally in the water, and in the 
hears of mid-day remains for hours with only his nose above the 
mrface, is never molested by the alligaror. All other anlioals be- 
come his viciims when they Jncanliotisly approach him, and their 
knowledge of the danger most usually prompts them to resort to 
•hallow places lo quench their thirst. 

Hearing that the alligator had killed a horse, we proceeded to 
the place, about five miles from ihe house. It was a tranquil 
spot, and one of singular beauty, even in ihat land. The stream, 
which a few hundred feet from the lake narrowed to a brook, 
wiih its green banks fringed with the graceful bamboo, and the 
alternate glory of glade and forest, spreading far and wide, 
seemed fined for other purposes than Ihe familiar haunt of ibe 
huge creaiure that had appropriated it to himself. A few cane 
huls were situated a short dislauce from the river, and we pro- 
cured from them what men they contained, who were ready to 
assist in freeing tlienisclvps from their dangero is neighbor. The 
terror which he had inspired, especially since the death of tfaeir 
companion, had hitherto prevented them from making an effort to 
get rid of him ; but they gladly availed themselves of our prepan- 
tions, and with the usual dependence of their character, were will- 
ing lo do whatever example should dictate to them. Having m- 
Bon to believe that the alligator was in the river, w« commeoced 
operations by sinking nets, upright, acrossils mouth, three deep, at 
intervals of several feet. The nets, which were of great Btrengtb, 
and intended for the capture of the wild biiffalo, were fastened 
to trees on the banks, making a complete fence to the communi- 
CBtion with the lake. 

My companion and myself placed ourselves with our guns on 
either side of the stream, while the Indians, with long bamboos, 
felt for the animal. For some time he refused to be disturbed ; 
and we began to fear that he was not within our limits, when a 
spiral motion of the water, under the spot where I was standing, 
led me to direct Ihe natives to it ; and the creature slowly moved 
on the bottom towards the nets, which he no sooner tmiched, 
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than he quietly turned back and proceeded up the stream. This 
movement was several times repeated, till, having no rest in the 
enclosure, he attempted to climb up the bank. On receiving a 
bail in the body, he uttered a growl like that of an angry dog, 
and plunging into the water, crossed to the other side, where he 
was received with a similar salutation, discharged directly into 
his month. Finding himself attacked on every side, he renewed 
his attempts to ascend tbe banks ; but whatever part of him ap- 
peared was bored with bullets, and feeling that he was hunted, 
he foi^t his own formidable means of attack, and sought only 
safety from the troubles which surrounded him. 

A low spot, which separated the river from the lake, a little 
above the nets, was unguarded, and we feared that he would suc- 
ceed in escaping over it. It was here necessary to stand firmly 
against him ; and in several attempts which he made to cross it, 
we turned him back with spears, bamboos, or whatever first came 
to hand. He once seemed determined to force his way, and 
foaming with rage, rushed with open jaws, and gnashing his teeth, 
with a sound too ominous to be despised, appeared to have his 
full energies aroused, when his career was stopped by a large 
bamboo thrust violently into his mouth, which he ground to 
pieces, and the fingers of the holder were so peuralyzed that for 
some minutes he was incapable of resuming his gun. 

The natives had now become so excited as to forget all prudence, 
and the women and children of the little hamlet had come down to 
the shore to share in the general enthusiasm. They crowded to 
the opening, and were so unmindful of their danger that it was 
necessary to drive them back with some violence. Had the mon- 
ster known his own strength, and dared to have used it, he would 
have gone over that spot with a force which no human power 
could have withstood, and would have crushed, or carried with 
him into the lake, about the whole population of the place. 

It is not strange that personal safety was forgotten in the ex- 
citement of the scene. The tremendous brute, galled with 
wounds and repeated defeat, tore his way through the foaming 
water, glancing from side to side, in the vain attempt to avoid 
his foes, then rapidly ploughing up the stream he grounded on the 
shallows, and turned back frantic and bewildered at his circum- 
scribed position. At length, maddened with suffering, and des- 
perate from continued persecution, he rushed furiously to tbe 
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month of the stream, burst through two of the nets ; and I threw 
down my gun in despair, for it looked as though his way ai \as\ 
was dear to the wide lako. But the third net stopped him, and 
his teeth and legs had got entangled in all. This gave us a 
chance of closer warfare with lances, such as are used against the 
wild butTalo. We had sent for this weapon at the commeiicemenl 
of the attack, and found it much more effectual than guns. En- 
tering a canoe, we plunged lance after lance into the alligator, as be 
was struggling under the water, till a wood seemed growing from 
him, which moved violently above, while his body was concealed 
below. His endeavors to extricate himself, lashed the water into 
foam, minf;lcd with blood ; and there seemed no end to his vi- 
tality, or decrease to his resistance, till a lance struck him directly 
through the middle of the back, which an Indian, with a heavy 
piece of wood hammered into him, as he could catch an opportu- 
nity. My companion, on the other side, now tried to haul him 
to the shore, by the nets to which he bad fastened himself, but 
had not sufficient assistance with him. As 1 had more force with 
n>e, we managed, with the aid of the wonjen and children, to 
drag his head and part of his body on to the little beach, where 
the river joined the lake, and giving him the "coup de grace," 
left him to gasp out the remnant of liis life on the sand. 

I regret to say, that the measurement of the length of this ani' 
pial was imperfect. It was night when the struggle ended, and 
our examination of him was made by torch-light. I measured 
the circumference, as did also my companion, and it was over 
eleven feet immediately behind the fore legs. It was thifteen 
feet at the belly, which waa distended by the immodenue meal 
made on the horse. As he was only partly out of the water, I 
stood with a line at his head, giving the other end to ao Indian, 
with directions to take it to the ex^mity of the tail. The 
length so measured, was twenty-two feet ; but at the time 1 
doubted the good faith of my assistant, from the reluctance he 
manifested to enter the water, and the fears he expressed that the 
mate of the alligator might be in the vicinity. From the diame- 
ter of the animal, and the representations of those who examined 
him afterwards, we believed the length to have been about thiitj 
feet. As we intended to preserve the entire skeleton, with the 
akin, we were less particular than we otherwise should have been, j 
On opening him, we found, with other parts of the horse, thiee I 
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legs entire, torn off at the haunch and shoulder, which he had 
swallowed whole, besides a large quantity of stones, some of 
them of several pounds weight. 

The night, which had become very dark and stormy, prevented 
us from being minute in our investigation ; and leaving direc- 
tions to preserve the bones and skin, we took the head with us 
and returned home. This precaution was induced by the anxiety 
of the natives to secure the teeth ; and I afterwards found that 
they attribute to them miraculous powers in the cure or preven- 
tion of diseases. 

The head weighed near three hundred pounds ; and so well 
was it covered with flesh and muscle, that we found balls quite 
flattened which had been discharged into the mouth and at the 
back of the head, at only the distance of a few feet, and yet the 
bones had not a single mark to show that they had been touched. 

I would observe, that the head, as it now appears, conveys a 
feeble impression of its size before it was divested of its integu- 
ments. 

I returned shortly after to Manilla, and expected to have been 
followed by the bones and skin of the alligator. They were 
drying on a scaffold, near the place where he was killed, when a 
typhon, or hurricane, of unexampled severity, which laid low the 
cabin of the Indian and the tree of the forest, and covered the 
shores of the lake with the bodie^s of man, and beast, and fish, 
swept away the platform and whirled into the lake or the jungle, 
every fragment of our victim. 

The head was an object of great curiosity at Manilla, nothing 
of similar size having been seen there ; and on a visit which I 
subsequently made to Europe, I examined, with some attention, 
the museums of natural history, particularly those of France and 
England, without finding any thing of equal magnitude. 

While the head was at Manilla, an Englbh frigate arrived there 
that had been long on the Ekist India station. The oflicers had, 
at Ceylon, killed an alligator of extraordinary size, the skeleton 
of which they intended to send to the British Museum. They 
expressed however their disinclination to do so, after seeing that 
from Halahala, which was much larger than the one they had 
taken. 

In comparing notes with them respecting the nature and habits 
of this animal, I was struck with the similarity of the supersti- 
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dons prevailing at Ceylon and Liiconia; such as the alligatoi 
swallowing a stone whenever he kills a human being, as if to 
keep account of his misdoings, and, after devouring the body, 
placing the head before him and weeping from remorse. 

It is not strange that extravagancies hke this should be current 
with so rude a people ; but it is singular that two, remote from 
each other and without connection, should both give credit to the 
same absurdities. 

The native of Luconia, the island on which Manilla is sitia- 
ted, is excessively fond of the marvellous. He is ever ready to 
give supernatural constructions to every thing that cannot be 
solved at oitcc ; and there is no limit to his credulity. One 
night, in the country, my attention was directed to a light mid- 
way on a mountain, which I naturally attributed to a lire made 
by some one who had lost his way — as proved to be the case — 
not so the Indians. It was too favorable an opportunity to let 
pass with such a common-place supposition. They said an ana- 
conda had found a stone of inestimable value, and, according to 
his usual practice, when in such luck, was playing at cup and ball 
with it. They could see the gorgeous gem, sparkling with light, 
tossed into the air ; and the serpent bounding from the earth, as 
he cauf;ht it in his mouth, or rapidly twining among the trees, as 
with wild glee, he pursued his game. 

I sometimes visited a place so secluded and difficult of access, 
that probably no human feet had ever reached it. There the 
enormous vampire bat, or flying fox, slept away the hours of day- 
light ; and hanging to the boughs by his hooked claws, with his 
head downward and his wings folded like a cloak about him, 
waited till night should enable him to look for the plantain, hii 
accustomed food. There thousands of the animals congregated, 
and when disturbed by the report of a gun, rose with screams, 
darkening the air with their heavy flight, and encircling the 
woods they dared not leave. Little was required to invest a spot 
hke this with mystery ; and well might the islander fancy, as 
the black wings flapped like evil spirits around him, that he stood 
on unhallowed ground. 

At the time of our expedition against the alligator, the periodi- 
cal visitation of locusts, which occurs about once in seven years, 
was devastating parts of the island ; and, on the folloving d«y, 
the place where I resided was doomed to share in the distress. 
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3 were flattering ourselves that the scourge would not come 
ir us, when the dark clouds were seen, far over the lake, ap- 
»aching noiselessljr, save in the rushing of wings, and soon the 
1 was hid, and night seemed coming before her time. Mile 
:>n mile in length moved the deep broad column of this insect 
ny ; and the cultivator looked and was silent, for the calamity 
a too overwhelming for words. The sugarcane, the principal 
ip of that country, gave promise of unusual productiveness 
len the destroyer alighted. In a moment nothing was seen, 
it the extended surface, but a black mass of animated matter, 
iving like a sea over the hopes of the planter. And when it 
se to renew its flight, in search of food for the hungry millions 
\o had had no share in the feast, it left behind, desolation and 
n. Not a green thing stood where it had been, and the very 
lh looked as though no redeeming fertility was left to it. Hu- 
n exertions availed nothing against this enemy ; wherever he 
ne he swept like a consuming fire, and the ground iq;>peared 
rched by his presence. Branches of trees were broken by the 
cumulated weight of countless numbers ; and the cattle fled ia 
may before the rolling waves of this living ocean. The re- 
rds of government and the devices of the husbandman, for his 
n protection, were useless. Myriads of these insects were 
en and heaped together, till the air for miles was polluted, 
thout apparent diminution of their numbers. 
The typhon was the irresistible agent which at last terminated 
tir ravages, and drove them before it far into the Pacific. This 
aedy prostrated what the locust had left, but still it was prayed 
as a mercy, and received with thanksgiving. 
Of the Philippine Islands, Luconia is the one best known ; but 
{ world of nature there is yet unexplored ; and the few men of 
snce who have been permitted to carry their researches into 
\ interior, have either been too easily satisfied with the won- 
-s they encountered at the outset, or have not been spared to 
e the result of their labors. The one best fitted for the work, 
o visited that country during my residence in it, was an Ital- 
. He penetrated where the white man had not been seen 
ce the earliest days of the colony, when the followers of 
gellaii made the circuit of the island, with the daring spirit of 
estigation which distinguished that age of discovery. 
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He made his way to the wandering negro tribes which rtrani 
through a tract of motinlaia country, near the middle of ibe 
island, and who, uninflnenced by ihe semi-civilization around 
them, pass an erratic life without fixed habitations, gathering 
their food from the wild fruit trees, and offering wide field for 
conjecture on their origin and insiitalcd position. 

The individual I allude to, relumed from his interesting ei- 
cursions, stored with most valuable information. His indefatiga- 
ble spirit was undaunted at the great plan he had laid out before 
him, and he lefi Manilla with the determination to penetrate to 
iho centre of Borneo — that unknown world, whose savage in- 
habitants have not been overcome or softened, even by the ai- 
pidjty of commerce, and whose resources can only be imagined 
from its magnitude, silnalion, and the exceeding fniitfnlness of 
its coasts. He had scarcely entered on his new discoveries, when 
approaching too near a volcano, he slip[«d into the hoi ashes of 
its burning crater, which in a few days caused his death. 

If, in recurring lo some of the incidents of my life in Luconia, 
I have incliued to dwell on what may seem irrelevant to the ob- 
ject of this commuuication, it in that 1 am fond of remembering 
the days I have passed in the sohtndes of that lovely land. The 
drertcns of fancy have never pictured scenes of more romantic 
beauty than are there lavishly spread around; — where the priih 
ciple of life is profusely scattered and every thing is glowing 
with animated being — where the bland air makes mere existence 
enjoyment; and the day, with its mild eky and refreshing ses 
breeze, gives \Aa.ce to the more serene night, with her dear 
brilliancy, when the eye looks deep into heavea, and the stan 
glitter with a radiance imknown in less genial cUmes — where the 
land wind rises, and is felt, but not heard, for Ihe stillness of 
midnight is not broken as its soft breath comes from the unUod- 
den depths of the wilderness, laden with the fragrance of ibe 
spice tree and the wild flower. 

But in that luxurious region, nature at times shows herself in 
the power and sublimity of her convulsions, and awes by the 
earthquake, the tornado, and the thimder storm. Her hours of 
anger are fearful, but are soon forgotten as she resumes her almost 
permanent tranquillity. 
BvatoD, Feb. 13, 1840. 
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&BT. XT. — Synopsis of a Afeteorvbgieal Jottmal, kept in the 
city of New York for the years 1838 and 1839, including also 
the mean results of the last seven years; by W. C. Redfield. 

(Reported to the Regeau of the UniTemty of the State oFNew York.) 

The observatiotis which I hare made on the direction of the 
larface winds, and also on the direction of the highest obserred 
wind in the region of clouds, for periods of four houni duration, 
wmmencing at 6 A. M., and ending with 10 P. M., are comprised 
in the following tables* 
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» of the obMrTilioos from 1833 lo 1S37 incliuirE, we the Report* 
if the Regent! of the Univernil; of the State of New York, mide lo the Ip^islaiure 
n 183S and 1837, and Am. Jour, of Science, Vol. utiii, pp. 154— ]5tf, and Vol. 
czxiT,pp. 373— 376. 
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Averags proportion of easterly winds ia 1000 for serea years, 343 
" westerly winds " " " 657 

The westerly winds being t© the easterly, nearly as two to one. 
. Of the highest observed winds in the region of clouds, the pro- 
portion of easterly winds in 1000, is .... 77 
Proportion of westerly winds, ..... 923 
Being nearly as twelve to one. Were not the movements of the 
higher strata sometimes concealed from view, parltcularly in east- j 
erly storms, the observations of the highest wind, it is believed, j 
would be almost invariably from some westeiu point of the ho- j 
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Table of the Monthly mean height of Ike Barometer in inches 
for each of the Jive daily observations recorded in the Journal 
during the year 1838. 
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Tahle of the Monthly mean height of the Barometer in inches 
for mch of the five daily obsprralious during the year 1839 : 
to which are added the mean average reatUts for the last seven 
years. 
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30266 


30273 


November, 




30.16(J 


30.20! 


30154 


3016I 


30185 


30173 


I>cember, 




29.948 


29.981 


29.935 
30.092 
W.08S 


29.954 
30.091 
3O086 


29.974 
30113 
30.106 


29.938 
30.106 
30.101 


Mean Annual reBultn. 


3O104 


30134 
30. 12! 


M,„./o,„„nj,.„. 30.101 



It will be seen that the monthly means of the atmospheric 
pressure in 1638, are found highest in January and November; 
being equal to neariy thirty and a quarter inches of the baromet- 
ric column. The (owest is found in May, being less than thiny 
inches. The highest monthly means for 1839 are found in Fel>* 
ruaryand October; the latter exceeding ihut of any month which 
I have obserred ; although not compriaiag the highest ranges of 
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the year. This effect appears to be due to the proximity of aev- 
eral violent storms of wind which passed over neighboriug regions 
during the month, but did not visit New York. The mean for 
December of this year, is uncommonly low, and it is believed to 
be due to the dispersive effect exerted upon the atmosphere by 
the several violent and extensive storms which passed over as 
during the month. 

The means of the several daily observations for seven years, 
show an excess in those assigned to 10 A. M. ; also, a probable 
disproportion in those for 6 A. M. The former is probably owing 
chiefly to the fact that the observations for that hour, in most 
cases, are necessarily anticipated, and approximate more nearly to 
9 A. M., and are taken at or near the lime of the daily maximaiu 
of elevation; while the latter are perhaps slightly increased by 
the fact that for a portion of the year the hour assigned is too 
early for convenient observation. It is not improbable, that the 
mean of the two observations at 6 P. M. and 10 P. M., gives more 
nearly the true average pressure for the whole term of years, being 
30.097; while the general mean in the table is 30.101. 

My barometer has a glass cistern, and tube of /jths of an inch 
diameter, the scale for which was adjusted at a pressure of 
thirty inches and temiteralure of 68° F. ; capacity of the tube to 
cistern i', ; and the instrument is fitted up in a basement room, 
the cistern being less than lett feel above the mean level of the 
tide in New York harbor. 

Through the kindness of Lieut. Riddell, R. A., the officer in 
chaise of the new magnetic observatory in Canada, I had an op- 
portunity, in September last, of comparing the adjustment of my 
barometer with one of Newman's portable iron-cistemed barome- 
ters, sent as a standard of comparison from the Royal Society. 
This comparison, made at the temperature of 69° F., showed an 
excess (jf 0.015 in. in my barometer, over that of the Royal Soci- 
ety, This agrees nearly with my own admeasurement; but I 
had allowed the excess as compensation for the capillarity of the 
tube, in order to avoid the necessity for this correction. If, how- 
ever, this difference is to be deducted from the above general 
mean, it will give for the mean annual pressure at New York, 
30.08S inches ; or, if the mean of the hours of 6 and 10 P. M. be 
token, we have 30.082 in. This is without any correction for 
temperature. The mean temperature of the instrumeat for tba 
entire period is supposed to be about 68'^ Fahrenheit. 
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;resterl7 wind which followed or closed up the easterly gale. 
This storm broke up the heavy ice in the Hudson for ten miles 
)elow Albany, and will long be remembered for the damages 
itrhich it occasioned. It is not a little remarkable that the maxi- 
num, minimum and extreme range of the barometer for a period 
}{ seven y^ars, should all have occurred in this month. 

The fluctuations of the barometer and other phenomena which 
haracterize our great storms, can only be thus cursorily alluded to 
n this place ; but they have strong claims to the attention and 
nquiries of all observers ; and when duly investigated, will prob- 
biy add more to our knowledge of the laws of storms and at- 
nospheric changes than all the mean results of instrumental 
bservations which have been so industriously sought by philoso- 
ihers and men of science. Of the available means for ascertain- 
:ig these phenomena, few are more promising than the system of 
bservation which is organized under the direction of the Regents 
f the University. It is now only necessary, that accurately ad- 
jsted barometers be flirnished for two or three selected stations 
1 each of the senatorial districts, and that the observations of this 
istrument, for fixed hours, be returned to the Regents with the 
isual annual reports. 

New York, January 22, 1840. 



lkt. XVI. — Notice of a Manual of Chemistry^ containing the 
principal facts of the science^ in the order in which they are dis- 
cussed and illustrated in the Lectures at Harvard University ^ 
N. E,^ and several otJier colleges and medical schools in the U, 
States. Compiled and arranged as a text-book for the use of 
Students and persons attending Lectures on Chemistry, Third 
edition^ comprising a summary of the latest discoveries, as con- 
tained in the works of Brande, Turner, Thomson, and other 
distinguished Chemists, illustrated with upwards of two hun- 
dred engravings on wood ; by John W. Webster, M. D., Er- 
ving Professor of Chemistry and Mineralogy in Harvard Uni- 
versity. 1 Vol. 8vo. pp. xxii, 556. Boston : Marsh, Capen, 
Lyon (fc Webb. 1840. (Communicated.) 

Two editions of the Manual of Chemistry by Dr. Webster, 
ive already been presented to the public, by means of which it 
is become extensively known among men of science ; its char- 
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acler has long since been established, and lis tricrils os a work of 
reference m\A a lext-book haie been admitlcd and duly apirecia- 
led. Indeed, as a fexi-book il wag introdiiceil into many of our 
colleges, and continued lo be employed in Ihein so long as cnjnes 
conlil be procnred. The second edition was long ago exhansied, 
andalthongh the demand for the work conlirnied unabated loilie 
last, sucli were and are tlie ardnons duties of the author, as Pro- 
fessor of Chemistry in ihe University at Cambridge and in the 
Medical School at Boston, that we have been somewhat appre- 
hensive lest siifficieni leisnro should not be left him to prepre 
another edition, considering the labor reqnired properly to dig«t 
the amount of material which has so abnudanily accuiiinlaied of 
laie years, and bearing in mind the many discoveries in, and iio< 
j-ortant additions to, the science that it was necessary lo jiost tip. 
Wfi are however not only highly gralified to find onr fears at 
length happily and satisfactorily removed, but are also much 
fleased lo observe the improved appearance of the work, and to 
notice the many important and judicious changes that have been 
made in it. 

This edition may indeed be almost considered as an enlirelf 
new work, so (hnrongh a revision is evident on every page ; af- 
fording ami le evidence of the unremitted care, patient research, 
sntind judgment, and nice discrinii nation, that were exercised lo 
render it in all respects what a Mainial should be ; perepicuouj, 
comprehensive, and withal cr>ncise. The author never sactilices 
sense to sound ; he never leads the reader away from the subject; 
and as he is dealing with facts, he proceeds in a strictly philo- 
sojihical maimer. He avoids the two extremes ; beitig neither so 
brief as to l>ewilder and cotifusc, nor so prolix aa to weary snd 
disgust. Frequently, whilst examining its pages, have we been 
forcibly reminded of the tnith of a remark made by the celebra- 
ted surgeon. Pott. '-Any man," observed he, "may give an 
opinion, but it is not every mind that is qualified to collect and 
arrange important facts." All the great principles of the science 
are clearly laid down, and most of the recent discoveries are iti- 
corporated in its pages. So solicitous indeed has Dr. Wcbsiei 
evidently been to present every thing of value that was n 
known in Ins favorite science to the moment of sending the last 
\»%e to press, that it will be found, by referring to the Addendi 
aud Appendix, he has incorporated every discovery of aoy wotth 
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which had been announced, down almost to the very day of pub- 
lication. This edition is better printed than these were that pre- 
ceded it. There is one change that in an especial manner [leases 
us, and for which, unless we greatly err, he will receive the 
thanks of every student ; we mean the introduction of neat and 
well executed wood cuts into the body of the work, instead of the 
insertion of the illustrations at the end. The advantage of the 
former over the latter plan is too obvious to require designating. 

In a short preface, or advertisement as it is styled, the aiuhor 
informs us that owing to the adoption of Dr. Turner's Elements 
into several institutions, (the Manual being out of print,) and 
knowing that Dr. T. was preparing a new edition for the press, 
he was induced to relinquish, for the time, the publication of the 
present work. Subsequently, he was prompted to renew his labor 
and perfect his design, from ascertaining that Dr. Turner's work 
was left incomplete at the time of the decease of that good man 
and most excellent chemist* That he v>cls prompted to finish 
that which he had undertaken we rejoice at ; because the ^' Ele- 
ments," admirable as is the work, is not practical ; it is not a^work 
that a beginner can follow experimentally; and yet this course is 
the only one whereby chemistry can be profitably and satisfacto- 
rily studied, and thoroughly and advantageously taught. 

The present work, we are told by Dr. Webster, is compiled and 
arranged by him. Such a task, if faithfully and judiciously exe- 
cuted, requires no less intimate a knowledge of the subject, and 
demands a far greater amount of labor than the writing of an 
original treatise. Indeed, we can hardly say that we have or can 
have an entirejy original treatise on practical chemistry. All of 
our manuals and systems are in truth, for the most part, compila- 
tions ; they roust from the very nature of the subject be made 
op of the thousand facts, experiments, discoveries, deductions, 
icCj that are to be found scattered through a vast number of sci- 
entific journals, transactions, memoirs, and other publications. 

Whilst perusing the volume, we continually see abundant evi- 
dence that the author spared no pains in collecting, examining-, 
and duly arranging his materials, and that he often condensed 
elaborate papers, clothing their stibstance in language of bis own, 
the more surely to bring them within the comprehension of the 
reader. Some may think that he is occasionally too concise, but 
his references to the original sources are always given, so that the 
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stiidcnl, if not satisfied with ihe condensed or abridged acconni, 
knows wliere to seek for farther details. It is pleasing to observe 
how scrupulously the author "renders unto Cesar the things that 
aro (Cesar's," and bestows honor upon whom honor is due, by 
crediting every important observation or discovery to its rightful 
owner; an act of justice that is too often neglected. 

Dr. Webster alludes to Prof Bache, the accomplished editor of 
Ihe Araericaii edition of Turner's Elements, in well merited terms 
of commendation. To Milclicll, Ilnrc, Silliman, Jackson, Hayes, 
Torroy, and others, that wc with pride rank among our prominent 
sciculilic men, he gives due acknowledgment for such of their 
latwrs as come within the scope of his work. The various valu- 
able pieces of chemical apparatus figured and described, which 
are the products of the inventive genius of some of our own sci- 
entific men, are attribuled to those to whom he is indebted for 
them ; and llic same just course is pursued in regard to many of 
the procestiL-s and experimenis mentioned. 

The arrangement of the subjects in this edition is quite differ- 
ent from that which was followed in either of the former eciinoiis. 
Jt ia very nearly that of Turner ; and a belter model could uot 
have been selected. The first chapter treats "of the Powers 
and Properties of Matter, and of the general laws of chemical 
changes;" and in it are incorporated the new facts relating lo 
heat, electricity, and galvanism. The discoveries and deductions 
of Dr. Faraday are given principally from the lucid and satisfac- 
tory statements of Dr. Turner, some additions being made to the 
account from Faraday's later papers. The very curious and iii- 
leresting observations of Forbes, on the polarization of beat, are 
also referred to in this chapter. 

The second chapter is a highly important one, inasmuch as it 
contains the very alphabet of the science, without a knowledge 
of which every thing would be as unintelligible and as incompie- 
hcnsible as the alchemistic gibberish of former days ; and also a 
full description of the apparatus to be used, and the manner of 
using it, without a familiarity with which, all previous knowledge 
would be of little practical advantage. This chapter is divided 
into three sections ; the first embracing an outline of the new 
nomenclature, with an explanation of the principles. upon wbich 
it is founded ; the second, a detailed account of " Apparatus aad 
Manipulation," fully and clearly illustrated by explanatory cuts i 
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the third describes the various methods of estimating the specific 
gravities of solids, liquids, and gases. The author in this chap- 
ter has not confined himself exclusively to an account of matters 
as they are at the present time, but to a certain extent has com- 
bined historical with practical information ; thus furnishing the 
student with sufficient knowledge of the views and opinions en- 
tertained at various periods, to enable him easily to trace the pro- 
gress of the science through various devious paths to its present 
state of advancement. 

The third chapter is occupied with " Inorganic Chemistry," and 
contains a history, an account of the nature and properties, and 
the methods for the obtaining, of oxygen, hydrogen, nitrogen, 
carbon, sulphur, chlorine, &c. &c., and also a description of their 
compounds. The various theories of combustion are herein spo- 
ken of, the analysis and synthesis of water shewn, eudiometry is 
described, and numerous other important topics are discussed. 
Under the section on carbon, whilst speaking of carbonic acid, 
the important results of the experiments of Dr. Mitchell of Phila- 
delphia, on the liquefaction and solidification of this gas, are sta- 
ted. On Plate I, facing page 13, will be found represented the 
apparatus of Mr. Adams, which was contrived for the purpose of 
obtaining the gas in a solid state and on a large scale. It is accom- 
panied by a full description of every part of the generator and re- 
ceiver, of the proportions of the materials used, of the method of 
charging the generator, and of the manner of obtaining the solid 
result. It is the only account of this apparatus which we have 
seen ; and it seems hardly credible that it can sustain uninjured, 
the immense pressure to which it is subjected. It has howeveir 
been fully tested, and we presume is the same with which Dr. 
Webster obtained the very large quantities of this solidified gds^ 
which we understand he exhibited in his lectures before several 
societies during the winter just past. 

The fourth chapter includes, under seven sections, an account 
of the metals. AH of the important characters and properties of 
each are given, and then follow descriptions of the oxides, chlo- 
rides, &c. 

In the fifth chapter we find the salts of the metals. These are 
arranged under four orders ; the author very wisely adopting the 
division into oxy-salts, hydro-salts, sulphur-salts, and haloid-salts, 
which we deem the best that has yet been devised. The com- 
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position of these siib-^'tances, and indeed nf all other important 
ones, is given in symbolic language after the name nf each, as a 
also the atomic weight. This iilan is a decided improvement 
over the tabular arrangement introdnceJ by Turner. It saves 
the student much trouble, and the vexations labor he would have 
to undergo in reTerring back to ferret out the name of a substance 
contained somewhere, in a long table. The descriptions of the 
metallic salts are selected mainly from the excellent ones of Tur- 
ner and Liebig. 

The font remaining chapters treat of organ'c chemistry, under 
which are embraced both animal and vegetable chemistry. This 
reminds us to remark, that Dr. Webster has rejected the old di- 
visions jnst iilluded to, nnd recngnizes in his Manual two great 
divisions only ; viz. the chemistry of nuorganized and that of or- 
ganized bodies. Under the second general division, the author, 
manifestly with great labor, has compressed within the compass of 
one hundred and fifty pages, most of the impiirtant matter to be 
foniid in the late elnbomte and masterly volume of Dr. Thomson. 
That volume contains upwards of one thousand closely iTiiited 
pages, and of course is a very unwieldy tome ; we theri>fnre are 
under no small obligations to Dr. W. for furnishing us with so 
excellent an abridgment of it. He also introduces, in this prt 
of the work, the views and theories of Liebig. Although the 
chemistry of animal substances is very important, still, as the 
time devoted to this department in most of our institutions and 
in almost all courses of lectures, is very sliort, Dr. W. has not 
thought best to enter much into detail in the chapter appropriated 
to this subject. In this portion of the work be has fnllowRd Dr. 
Reid, and what has been furnished will be found amply sufficient 
for all purposes of elementary instruction. 

As has already been incidentally mentioned, numerous impoi^ 
tant addenda are placed near the end of the work, followed by 
an Appendix, made up of tables and other valuable matter, a very 
(Mpions general index, atid an index of cuts. 

We have also already alluded in very general terms to the fact 
of this volume being liberally supplied with wood engravings; 
they amount to upwards of two hundred in number. The vast 
number of experimental illustrations, and the careful directiousu 
to manipulations, many of which are, if we mistake not, original, 
and many others we know have not hitherto been introduced into 
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works of general use, will greatly enhance the valnc of this 
Manual, and render it the more acceptable both to teachers and 
students. The arrangements of apparatus, and the descriptions 
of the figures are unusually full and complete. In the frontis- 
piece we find represented Dr. Charles T. Jackson's newly in- 
vented oxy-alcohol and air-blast lamp, which possesses great 
power. We also find in the frontispiece a figure of a new air- 
putnp of great simplicity and beauty, recently made for Harvard 
College. It was constructed by N. B. Cliamberlain, Philosophical 
Instrument Maker, School street, Boston ; and we learn from the 
Manual that it will freeze water on Leslie's plan, with perfect 
ease and great rapidity. It afibrds us much pleasure to direct 
attention to this instrument, as we can well remember how ex- 
tremely difficult it was, until within a few years, to get chemical 
and philosophical apparatus of good quality made in this country. 
We were often compelled to forego the pleasure of prosecuting 
our investigations, and of following along the paths newly opened 
by our transatlantic brethren ; to make the essay with inferior 
instruments and the almost positive knowledge that we should 
in consequence fail of attaining the desired result ; or to lose much 
valuable time and expend much money in ordering the requisite 
instruments from Europe. This diflSicnity was owing in part, 
undoubtedly, to our artists not having been duly encouraged to 
exert their ingenuity and skill. Dr. Webster informs us that all 
the apparatus figured and described in his work, is or can be made 
by Mr. Chamberlain. As therefore there is no longer any defi- 
ciency of skill or ingenuity upon the part of artists, we trust there 
will be no withholding of patronage upon the part of our men of 
science ; and most sincerely do we hope, for the honor of our 
country, that public institutions as well as individuals, will be 
more patriotic than to send abroad for apparatus, when it can be 
so well and so cheaply made under their own inspection at home.* 
We cannot close this notice, without expressing a desire that 
Dr. Webster would abridge his Manual for the use of the higher 
classes of schools and of academies. A good text-book is much 

needed in such seminaries. 

' i — 

* It ill but jiii^tice to our excellent artists and to the progress of practical as well 
as theoretical science among us to sny, that our principal cities now contain estab- 
lishments, in which almost every kind of philosophical apparatus is manufactured 
with elegance and skill.—- £d«. 
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Akt. XVIL — Engraving and Dcsniplion of an Apparatus Jor 
the Decomposition arid Recompusition of Water, employed in 
the Laboratory of the Medical Departiw;nt of the University 
of Pennsylvania ; by R. Hake, M. D., Prof, of Chem. Read 

before the Amer. Philos. Society, Dec. 7, 1S3S. 




Hating to illustrate the decomposition and recompositioD of 
Water to a class of between three and four hundred pupils, I have 
found it expedient to exhibit the process on an extensive scale. 

For many years I have employed a glass tube, of about an inch 
and a half in bore, and about two feet in height. 

The tube (A), which I have used for three years past, has been 
furnished with two tubulures (B, b), about three inches below the 
upper extremity, where it converges to an apex, having an aper- 
ture not larger than a goose quill. Upon this apex there is an 
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iron cap, in which a female screw is wrought so as to allow a 
large iron valve cock (C) to be screwed to it. 

Upon the tubiilures also iron caps are cemented, which are so 
wrought as, with the aid of appropriate screws, to constitute stuff- 
ing boxes. 

Through each of these a platina rod (D, d) is introduced, and 
fastened to plates of platina, to act as *^ elei^rodes,^* agreeably to 
the language of the celebrated Faraday. 

The tube being supported over the mercurial cistern, by means 
of a communication with an air pump, through the valve cock 
and flexible leaden pipe, the bore of the tube is exhausted of air, 
so as to cause the mercury to take its place. 

The mercury is so far displaced by a solution of borax, con- 
sisting of equal parts of water and saturated solution of that salt, 
as to sink the surface of the column of metal in the tube about 
an inch or more below the "electrodes." The projecting end of 
one of the rods (D, rf,) to the other ends of which the " electrodes" 
are severally attached, is bent at right angles outside of the tube, 
so as to enter some mercury in an iron capsule, supported purposely 
at a proper height, and communicating with one end of my defla- 
grator of an htmdred pairs of Cruickshank plates of about eight 
inches by foureteen. Of course the rod of the other electrode 
must have a communication with the other end of the deflagrator.. 
Under these circumstances, if the circuit be completed by throw- 
ing the acid on the plates of the deflagrator, a most rapid evolu- 
tion of hydrogen and oxygen will ensue in consequence of the 
decomposition of the water, so that within a few seconds, several 
cubic inches of gas will be collected. 

The action being now suspended by throwing the acid off the 
plates, and the foam being allowed to subside, the resulting gase- 
ous mixture may be ignited, and of course condensed, by eomr 
pleting the circuit again as at first, and at the same time causing 
the ends of the " electrodes" to come into contact with each other, 
and thus to produce a spark. 

This contact is effected by causing a very slight movement in 
the rod, bent at right angles, and entering the mercury in the 
iron capsule. Of course the process may be repeated as often as 
can be reasonably desired. 
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Art. XVIII. — Improved Process for obtaining Potassium ; by 
RoBEKT Hare, M. D., Prof, of Chem, in the Univ. of Pena. 
Read before ihe Amer. Philos. Society, Dec. 7, 1838. 

In evolving potassium, agreeably to Brunner's plan, I have sub- 
stituted for the luting usually employed to protect the iron bottle, 
a cylinder of iron, which is made to surround the boUle ; also a 
disk of the same metal, of a diameter and thickness equal tg that 
of Ihe cylinder. 

The disk is supported by bricks of kaolin. The bottle being 
vertical, the blast acts more equably on the surface of the iron, 
and the operator can, by additional fuel, protect any part from that 
undue exposure, to which the under surface is always liable, 
when the bottle is horizontal. 

The potassium is received into an iron tube, of which the bore 
is two inches in diameter. This tube screws at one end into the 
bottle, and at the other is closed by a perforated plug, termitiaTtiig 
in a small orifice. To this a leaden tube is fitted, which is so ad- 
justed by bending, as to cause the vapor resulting from the burn- 
ing of Ihe gas, to go into the ash-hole. By these means the hy- 
drogen, being ignited as soon as it comes over, serves as an index 
of the success and progress of the process. In this way no resort 
to naphtha is in the first instance necessary. The potassium is 
extricated from the tube by cooling it by affusion of water, de- 
taching it from the bottle, and then closing the end thus exposed 
by a cap, in which a suitable conical female screw is wrought.' 

The part of the tube containing the potassium is then made ia 
a vertical position to occupy the axis of a cylindrical fiiniacc, the 
end terminating, as above mentioned, iti a tapering plug, beiag 
lowermost, and projecting below the bottom of the furnace. Be- 
fore the temperature reaches redness, globules of the metal begin j 
to descend ; but to extricate the last portion, a white heat is reqni- 
site. The potassium may be received in bottles,- kept full of hy- 
drogen by a constant current, or in naphtha. The first ponioa, 
which descends before the temperature is high, can be more easily 
received without naphtha than the latter portion. 
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Art. XIX. — Engraving and Description of a Rotatory Multi- 
plier, or one in which one or more NeetUes are made to revolve 
by a Oahanic Current ; by R. Hare, M. D., Prof, of Chem. 
in the Univ. of Pena. Bead before the Amer. Philos. Societ7, 
Dec. 7, 1838. 
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The preceding engraving represents a rotatory galTanomeler, 
or mulliplier, which I contiivcd in November, 1836, and which 
must have value as an addition to the amusing, if not to the useful 
implements of science. It is well known that by passing a tem- 
porary discharge through the coil of a multiplier, the needle Diay 
be made to perform a revolution, whereas if the current be con- 
tinuously applied, the movement is checked as soon as the situa- 
tion of the poles is reversed. To produce a permanent motitm, 
the disch&i^e must be allowed to take place only when the poles 
are in a favorable position, relatively to the excited coil. This 
object I attained by means of two pins, descending from the nee- 
dle perpendiculariy, so as to enter two globules of mercury, com- 
municating, on one side, with a galvanic pair, on the other with 
the coil of the multiplier. In the next place, by winding over the 
first coil, another of similar length, but in a direction the opposite 
of that in which the first coil was wound, I was enabled, by two 
other globules, situated so as to communicate severally with the 
lower ends of the pins, at the opposite side from that on which the 
first mentioned globules were, to cause an impulse at every semi- 
re vol u lion. 

The one coil being wound to the right, the other to the left, 
the alternate effect of each upon the needle was similar in opposite 
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parts of the orbits described by ibc pins. Lastly, a second noedle, 
furnished with pins in like manner, being fastened at right angles 
to the first, so as to form with it a cross, as lepreseiited in the en- 
graving, each needle is made to receive (wo impulses during every 
revobuion. Hence one of Danell's suslainitig batteries, as made 
by Newman, is quite adequate to cause a revolution as rapid as 
consisteot with a due degree of stability in the mercurial globules 
employed. 

One end of each coil, by means of the branching wire A, com- 
municates with one pole of the galvanic pair ; the other ends of 
the coils terminate in mercurial globules contained in cavities on 
opposite sides of the wooden disc G, upon the centre of which the 
spindle of the miignelic needle rests. The branches of the wire 
K proceeding from the other galvanic pole, terminate in globules 
situated in the vicinity of those above mentioned, so that asihe 
needles revolve, the pins proceeding therefrom jierjiendicnlarly 
may touch a pair of the globnles first on one side and then on the 
other. Whenever this contact lakes place, the cii-cuit is comple- 
ted, and a discharge is effected through one or the other of the 
coils of the multiplier. 

Supposing E and P to be north poles, a discharge through one 
of the coils will cause K to move oil' a quarter of a circle, or more. 
As this ensues, the pins of F will come in contact with the glob- 
ules which those of E touched before. Of course P will be pro- 
pelled so as to cause the pins of E to reach the pair of globules it 
O, which, completing the circuit of a coil wound in a way the 
opposite of that first mentioned, concurs with that coil in its influ- 
ence, so as to promote the rotation previously induced. The same 
result ensues when the pins proceeding from F come id contact 
with the globules situated at G, and when E returns to its original 
starting point. It follows, that by a repetition of the process the 
galvanic action is sustained. The phenomenon is as well illus- 
trated by employing the single needle, N, N, as by two, but the 
most pleasing and energetic effect is produced by the crossed nee- 
dles. In this simple form the spindle on which the needle rests 
and revolves is represented at S ; the pins at P, P, £ach coil, 
consisting of copper bell wire, is about thirty feel in length, and 
is contained in the groove C. The frame of the multiplier is con- 
structed of mahogany and is levelled by the milled heculed screws, 
on the ends of which it is supported. 
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Art. XX. — Crania Americana ; or a Comparative view of the 
Skulls of various Aboriginal Nations of North and SotUh 
America ; to which is prefixed an Essay on the Varieties of the 
Human Species, illustrated by seventy-eight plates and a col- 
ored m4ip ; by Samuel George Morton, M. D., Profe&sor of 
Anatomy in the medical department of Pennsylvania College, 
at Philadelphia, &c. &.c. Philadelphia : J. Dobson. London : 
Simpkiu, Marshall &, Co. Letter Press, pp. 296, folio, 1839. 

We hail this work as the most extensive and valuable contri- 
bution to the natural history of man, which has yet appeared on 
the American continent, and anticipate for it a cordial reception 
by scientific men not only in the United States, but in Europe. 
The subject is one of great interest, and Dr. Morton has treated 
it in a manner at once scientific and pleasing, while the beauty 
and accuracy of his lithographic plates are not surpassed by any 
of the modern illustrations of science. 

The principal design of the work, says Dr. Morton, has been 
'^ to give accurate delineations of the crania of more than forty 
Indian nations, Peruvian, Brazilian and Mexican, together with 
a particularly extended series from North America, from the Par 
cific Ocean to the Atlantic, and from Florida to the region of the 
Polar tribes. Especial attention has also been given to the sin- 
gular distortions of the skull caused by mechanical contrivances 
in use among various nations, Peruvians, Charibs, Natches, and 
the tribes inhabiting the Oregon Territory." His materials, in 
this department, arc so ample^ that he has been enabled to give a 
full exposition of the subject. He has also bestowed particular 
attention on the crania from the mounds of this country, which 
have been compared with similar relics, derived both from ancient 
and modern tribes, ** in order to examine, by the evidence of 
osteological facts, whether the American aborigines, of all epochs, 
have belonged to one race, or to a plurality of races." 

The introductory Essay, '• on the varieties of the human spe- 
cies," occupies ninety-five pages. It is learned, lucid, and like 
the whole work, classically written. The author notices the great 
diversities of opinion that have existed among naturalists regard- 
ing the grouping of mankind into races ; Linnaeus referred 
all the human family to five races ; Buflbn proposed six great di- 
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visions; subsequently, howevor, he reduced it to five; while 
Blnmenbach, adopting the arrangement of BulTon, has changed 
tlie names of some of the divisions, and designated, with ireaier 
accnracy, their geographical dratribniion. Cuvier admitted three 
races only, the Caucasian, Mongohan and Ethiopian ; while 
Malle Brun enumerates sixteen. A French professor, Broc, in 
his Essai sur les Races Hnmaines, published in 1S36, has at- 
tempted to establish several sub-genera. The cause of these 
wide diversities of opinion obviously lies in the imperl'ecl know- 
ledge yet possessed of the subject. 

I>. Morion adopts the arrangement of Blnmenbach in so far as 
regards the great divisions, substituting, however, the word race 
for the term '■ variety" of the German author, and changing the 
order in which Bhtmenhach considers some of them. He con- 
siders the htiraaa species as consisting of iwenly-hvo families, 
which he arranges under the heads of the Caucasian, Mongoliau, 
Malay, American, and Ethiopian races. 

I. "The Caucabfan Race b characterized by a naturallj ftir skin, 
Busceplibtc of every tint; hair fine, long and curling, and of various col- 
ors. Tlie skull is large and oval, and its anierior portion full and eler^ 
ted. The Tncc is small in proportion lo ibe liend, of an oval form, with 
Well proportioned features. The naaal bones are arched, the chin foil, 
>nd the teeih vertical. The race is dialing uisbed for the facility wU 
which it attains the highest intellectual endowmeols." 

The subdivisions of this race are into— 1st. The Caiuasian; 
2d. The Germanic ; 3d. The Celtic ; 4th. The Arabian ; 5tb. 
The Lybian ; 6th. The Nilotic, (Egyptian ;) and 7th. The In- 
dostanic families. 

II. "The Mongolian Rags. This is characterized bj *. saDowor 
olive colored skin, which appears lo be drawn tight over the bones of the 
face ; long, black, straight hair, and ihin beard. The nooe % bntad aod 
short ; the eyes are small, black, and obliquely placed, and the eye-browi 
arched and linear ; the lips arc turned, the cheek bones Woad and flat, 
and the zygomatic arches salient. The skull is oblong-oval, somewhil 
flattened at the sides, with a low forehead. In their intellectual charac- 
ter the Mongolians are ingenious, imitative, and highly susceptible of cut- 
tiration. 

The subordinate divisions are into — 8th. The MongolrTartar; 
0th. The Turkish; lOlh. TheCAinese; llth. The /mfo-CJW- 
nese ; and I2lh. The Polar families. 
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in. '' The Malay Race. It is characterized by a dark complexion, 
arying from a tawny hue to a very dark brown. Their hair is black, 
oarse, and lank, and their eye-lids are drawn obliquely upwards at the 
•ater angles. The mouth and lips are large, and the nose is short and 
voad, and apparently broken at its root The face is flat and expanded, 
be upper jaw projecting, and the teeth salient The skull is high and 
qnared or rounded, and the forehead low and broad. This race is active 
jid ingenious, and possesses all the habits of a migratory, predaceoos 
nd maritime people." 

The subdivisions embrace — 13th. The Malay; and 14th. 
The Polynesian (or South Sea Island) families. 

IV. " The American Race is marked by a brown complexion, long, 
4ack, lank hair, and deficient beard. The eyes are black and deep set, 
he brow k>w, the cheek bones high, the nose large and aquiline, the 
nouth large, and the lips tumid and compressed. The skull is small, 
iride between the parietal protuberances, prominent at the vertex, and 
Ut on the occiput In their mental character the Americans are averse 
o cultivation, and slow in acquiring knowledge ; restless, revengeful, and 
bnd of war, and wholly destitute of maritime adventure." 

The families into which this race is subdivided, are two : 15th. 
The American ; and 16th. The ToUecan. 

V. ** The Ethiopian Race is characterized by a black complexion, 
ind black, woolly hair ; the eyes are large and prominent, the nose broad 
ind flat, lips thick, and the mouth wide ; the head long and narrow, the 
c>rehead low, the cheek bones prominent, the jaws projecting, and the 
;hin small. In disposition, the negro is joyous, flexible, and indolent; 
vhile the many nations which compose this race present a singular diver- 
ity of intellectual character, of which the far extreme is the lowest grade 
»f humanity. 

This race is divided into — 17th. The Negro; 18th. The 
"Jaffrarian; 19th. The Hottentot ; 20th. The Oceanic Negro; 
tist. The Australian; and 22d. The Alforian families. The 
atter family is most numerous in New Guinea, the Moluccas 
ind Magindano. 

The map which precedes the work, shows the geographical 
listribution of the five races of men ; and the lines of demarca- 
ion are those indicated by Professor Blumenbach, as separating 
;he different races in the primitive epochs of the world. These 
iivisions, of necessity, are only approximations to truth. The 
boundary between the Caucasian and Mongolian races is ex- 
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trenjfily vague. The line adopted nins from the Ganges in a 
nortliwestem direction to the Caspian Sea, aiid thence to the 
River Obi, in Russia. " At a" comparatively recent period, how- 
ever, several Mongolian nations have established themselves in 
Europe ; as the Sumoyedes, Laplanders, &c." The Ethiopian 
line is drawn north of ihe Senegal River, obliqnely east and 
south to the southern frontier of Abyssinia, and thence to Caj:« 
GnardQfni, thus embracing the Atlas Mountains. " Of the laller, 
hltle is known ; bnt many negro nations inhabit to the north of 
them, at the same time that the Arab tribes have penetrated far 
beyond them to the south, and in some places have formed a 
mixed race with the natives." 

Dr. Morion gives a brief but clear description, extending to hit 
9!st page, of the leading characteristics of eath of these families, 
Bocompanying his text by references to the authorities from which 
the information is drawn. The labor and accuracy of the inie 
philosopher are here conspicuous. After perusing these de- 
tails, however, wc are strongly impressed with the conviction 
that this branch of science is still only in its infatrcy. The de- 
scriptions of the mental qualities which distinguish Ihe different 
families of mankind, given even by the best travellers, are vagne 
and entirely popular. There is scarcely an instance of the 
Bpecificaliou of well defined mental faculties, present or absent 
ill (he races, or possessed in peculiar combinations ; aoihing, in 
short, which indicates that the travellers possessed a mental phi- 
losophy under the different heads of which they could clBniff 
and particularize the characteristic qualities of mind which ihef 
observed, as the botanists describe and classify plants, or the ge- 
ologists minerals. The anatomical characters of the races, also, 
are still confined to a few particulars, and many even of these 
have been drawn from the inspection of a very limited Dumbet 
of specimens. Tlie subject, however, possesses so mtich iuhe- 
rent iiilercst and importance, that we may expect rapid advanco 
to be made in ils future development. 

The unity of the human species is assumed by Dr. Uo^ 
ton. It is known that the black race possess an ai^nraius in 
the skin, which is wanting in that of the white race. Floo- 
reus states that there " are, in the skin of the ufAt/« race, ihiee 
distinct lamince ot membranes — the derm, and two ^idaiia; 
and in the skin of the black race, tbere is, besides the de« 
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and the two epiderms of the white raCe, a particular appara-^ 
tiis, an apparatus which is altogether wanting in the man of 
the white race, an apparatus composed of two layers, the external 
of which is the seat of the pifftnentutn, or coloring matter of ne- 
groes."* *^ The coloring apparatus of the negro is always found 
in the mulatto." Flourens adds, " The white race and the black 
race are then, I repeat, two essentially distinct races. The same 
is true of the red, or American race. Anatomy discovers, under 
the second epiderm of the individual of the red, copper-colored, 
Indian or American race, (for this race is called indifferently by 
all these names,) ^pigmetital apparatus, which is the seat of the 
red or copper color of this race, as the pigmental apparatus of 
the negro is the seat of his black color." 

Dr. Morton does not advert to the existence of this pigmental 
apparatus in the American race. The investigations ot Dr. 
McCulloh, he observes, " satisfactorily prove that the designation 
^copper-colored,^ is wholly inapplicable to the Americans as a 
race." " The cinnamon is, in Dr. McCulloh's apprehension, the 
nearest approach to the true color" of the native Americans. Dr. 
Morton considers that the " brown race'^ most correctly desig- 
nates them collectively. '< Although," says he, " the Americans 
thus possess a pervading and characteristic complexion, there are 
occasional and very remarkable deviations, including all the tints 
from a decided white to an unequivocally black skin." He 
Bhows, also, by numerous authorities, that *' climate exerts a sub- 
ordinate agency in producing these diversified hues." The tribes 
which wander along the burning plains of the equinoctial region, 
have no darker skins than the mountaineers of the temperate 
zone. '^ Again, the Puelch^s, and other inhabitants of the Ma- 
gellanic region, beyond the 55th degree of south latitude, are ab- 
solutely darker than the Abipones, Macobios and Tobas, who are 
many degrees nearer the equator. While the Botocudys are of a 
clear brown color, and sometimes nearly white, at no great dis- 
tance from the tropic ; and moreover, while the Guyacas, under 
the line, are characterized by a fair complexion, the Charruas, 
who are almost black, inhabit the 50th degree of south latitude ; 
ind the yet blacker Galifornians, are 25 degrees north of the 
equator." " After all," he adds, " these differences in complex- 
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td the two epiderms of the white race, a particular apparar^ 
Mf an apparatus which is altogether wanting in the man of 
e white race, an apparatus composed of two layers, the external 

which is the seat of the pigmentum^ or coloring matter of ne- 
oes.''* '' The coloring apparatus of the negro is always found 

the mulatto." Flourens adds, '' The white race and the black 
ce are then, I repeat, two essentially distinct races. The same 
true of the red, or American race. Anatomy discovers, under 
e second epiderm of the individual of the red, copper-colored^ 
Mitan or American race, (for this race is called indifferently by 
[ these names,) sl pigmental apparatus^ which is the seat of the 
i or copper color of this race, as the pigmental apparatus of 
e negro is the scat of his black color." 

Dr. Morton does not advert to the existence of this pigmental 
ipuatus in the American race. The investigatipns of Dr. 
cCulIoh, he observes, *' satisfactorily prove that the designation 
wpper-cohred,^ is wholly inapplicable to the Americans as a 
se." " The cinnamon is, in Dr. McCulloh's apprehension, the 
Brest approach to the true color" of the native Americans. Dr. 
Mton considers that the " brown race*^ most correctly desig- 
tes them collectively. << Although," says he, '' the Americans 
js possess a pervading and characteristic complexion, there are 
naional and very remarkable deviations, including all the tints 
nn a decided white to an unequivocally black skin." He 
Dws, also, by numerous authorities, that " climate exerts a sah- 
iiuate agency in producing these diversified hues." The tribes 
lich wander along the burning plains of the equinoctial region, 
ve no darker skins than the mountaineers of the temperate 
D6. '* Again, the Puelch^s, and other inhabitants of the Ma* 
Uanic region, beyond the 55th degree of south latitude, are ab- 
Itttely darker than the Abipones, Macobios and Tobas, who are 
my degrees nearer the equator. While the Botocudys are of a 
Mur brown color, and sometimes nearly white, at.no great di9- 
ice from the tropic ; and moreover, while the Guyacas, under 
s line, are characterized by a fair complexion, the Chamias, 
ID are almost black, inhabit the 60th degree of south latitude ; 
i the yet blacker Califomians, are 25 degrees north of the 
oator." ^' After all," he adds, '' these differences in complex* 
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ion are extremely partial, forming mere exceptions to the primi- 
tive and national tint that characicrizes these people, from Cape 
Horn to the Canadas. The cause of these anomalies is not 
readily explained ; that it is not climate is sufficiently obvious: 
snd whether it arises from partial immigrations from other coun- 
tries, remains yet to be decided." 

BiitToti defines species — " A succession of similar individuals 
which reproduce each other." Cnvier also defines species — 
"The union of individuals descended from each other or from 
common parents, and of those who resemble them as much as 
Ihey resemble each other," "The apparent differences of ihe 
races of our domestic species," says Cuvier, "are stronger than 
those of any species of the same genus." " The fact of (be suc- 
cession, therefore, and of the constant stKcession, constitutes alone 
tht unity of the species." Flourens. who cites these definitions, 
concludes that " unity, absolute tmily, of ihe Imman species, and 
variety of iis race^, as a final result, is the general and ceriain 
conclusion of all the facts acquired concoraiug the natural his- 
tory of man."* 

Dr. Morton, while he assnmes the unity of the species, con- 
ceives that " each race was adapted from the beginning (by an 
all-wise Providence) m tis j)eciiliar local deslination. In oiher 
words, that the physical characteristics which distinguish the 
different races, are independent of external causes." 

This inference derives support from the fact adverted to by Dr. 
Caldwell, in his "Thoughts on the Unity of the Human Spe- 
cies." " It is," says he, " 4179 years since Noah and his family 
came out of the ark. They are beUeved to have been of ihe 
Caucasian race." "3445 years ago, a nation of Ethiopians is 
known to have existed. Their skins, of course, were dark, and 
they differed widely from the Caucasians in many other particu- 
lars. They migrated from a remote country and took op their 
residence in the neighborhood of Egypt. Suppoiing that people 
to iiave been of the stock of Noah, the change must have been 
compleled, and a new race formed, in 733 years, and probably in a 
much shorter period."t Dr. Morton observes, that "the receol 
discoveries in Egypt give additional force to the preceding state- 

'Floureni' article bernre cited, and the Edin. New PbiloMpbio. Joaiti.,Tiil- 
zxvii, p 358, October, 1»3<). 
IP. 72. Phili.,1830. 
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raent, inasmuch as they show, beyond all question, that the Cau* 
casiaii and Negro races were as perfectly distinct in that country, 
upwards of three thousand years ago, as they are now ; whence 
it is evident, that if the Caucasian was derived from the Negro, 
or the Negro from the Caucasian, by the action of external causes^ 
the change must have been effected ia at most one thousand 
years ; a theory which the subsequent evidence of thirty ceutu-^ 
ries proves to be a physical impossibility ; and we have already 
ventured to insist that such a commutation could be efiected by 
nothing short of a miracle." p. 88. 

Dr. Morton describes the general characteristics of the Ameri- 
can, under the head of the " Varieties of the Human Species^" 
and then enters on a special description of the *' crania" of up- 
wards of seventy nations or tribes belonging to that family, illus- 
trating the text by admirable plates of the crania, drawn from 
dculls, mostly in his own possession, and of the full size of na- 
ture. 

He regards the American race as possessing certain physical 
traits that serve to identify them in localities the most remote 
from each other. There are, also, in their multitudinous lan- 
guages, the traces of a common origin. H^ divides the race into 
the '^ Toltecan family," which bears evidence of centuries of 
demi-civilization, and into the *' American family," which embra- 
ces all the barbarous nations of the new world, excepting the Po- 
lar tribes, or Mongol Americans. The Eskimaux, and especially 
the Greenlanders, are regarded as a partially mixed race, among 
whom the physical character of the Mongolian predominates, 
while their language presents obvious analogies to that of the 
Chippewyans, who border on them to the south. 

In the American family itself, there are several subordinate 
groups. 1st. The Appalachian branch includes all the nations 
of North America, excepting the Mexicans, together with the 
tribes north of the river of Amazon and east of the Andes. 
2d. The Brazilian branch is spread over a great part of South 
America east of the Andes, viz. between the Rivers Anmzon and 
La Plata, and between the Andes and the Atlantic, thus inclu- 
ding the whole of Brazil and Paraguay north of the 35th degree of 
south latitude. In character, these nations are warlike, cruel, and 
unforgiving. They turn with aversion from the restraints of 
civilized life, and have made but trifling progress in mental cul- 
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lure or the iiseftil arts. In character, the Brazilian nalton* 
scarcelydiffer fmm the Appalachian ; none of the American tribes 
are less susceptible of cnltivalion than these ; and what they are 
taught by compulsion, in the missions, seldom exceeds the hum- 
blest elements of knowledge. 3d. The Palagonian branch in- 
cludes the nations south of the \ja. Plata, lo the Straits of MageU 
Ian, and the mnunlain tribes of Cliili. They are for the most 
part distinguished for their tall stature, their fine forms, mid their 
indomitable courage, of all which traits the Auracanians possessi 
conspicnons share. 4th. The fMe^an branch, which roves over 
a sterile waste, computed to be as large as one half of lrelai)d. 
Forster computes their whole number at only two thousand souls. 
Their physical aspect is altogether repulsive, and their domestic 
usages tend to heighten the defects of nature. The cxpressioo 
of the face is vacant, and ibcir menial operations are to the lasl 
degree slow and stupid. The dilfereiice between them and the 
other Americans, is attributed by Dr. Morton to the effects of cli- 
mate and locality. 

Thus far Dr. Morton has travelled over ground previously occu- 
pied by other naturalists ; but we proceed to a field in which he 
has had the courage and sagacity lo enter boldly on a new path. 
He has added to his text numerous and minute measurements of 
the size and capacity not only of each entire cranium, but of its 
different parts, with a view to elucidate the connection (if (here 
be any) between particular regions of the brain and particular 
mental qualities of the American tribes. In his dedication to 
John S. Phillips, Esq., of Philadelphia,* he observes : *' It may, 
perhaps, be thought by some readers, that these details are uo- 
necessarily minute, especially in the phrenological tables; and 
again, others would have preferred a work conducted throughout 
on phrenological principles. In this study I am yet a learner; 
and it appeared to me the wiser plan to present the facts unbi- 
assed by theory, and let the reader draw his own concliisious. 
You and I have long admitted the fundamental principles of 
phrenology, viz. that the brain is the organ of the mind, and that 
its different parts perform different functions ; but we have been 

* Dr. Morion ncli now ledges hlmaelf to be under manj obliBBtiona lo Mr. Phil- 
lip! in the proseruiion of jiiy enquiries, and saj« ihal il was he who JDTcnled ibe 
^M*cbinea lued in making the mensurementa, and elecuLed man}' of them himielf 
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slow to acknowledge the details of cranioscopy as taught by Dr. 
Gall, and supported and extended by subsequent observers. We 
have not, however, neglected this branch of enquiry, but have 
endeavored to examine it in connection with numerous facts, 
which can only be fully appreciated when they come to be com- 
pared with similar measurements derived from the other races of 
men." We shall state, in a subsequent part of this article, the 
conclusions at which Dr. Morton has arrived, in consequence of 
his observations and measurements; meantime it is important to 
state the principles on which he proceeded. 

In a few years, it will appear a singular fact in the history of 
mind, that in the nineteenth century, men holding the eminent 
station in literature occupied by Lord Jeffrey and Lord Brougham, 
should have seriously denied* that the mind, in this world, acts 
by means of material organs ; yet such is the case ; and the de- 
nial can be accounted for only by that entire neglect of physiology, 
as a branch of general education, which prevailed in the last cen- 
tury, and by the fact that the metaphysical philosophy in which 
they were instructed, bore no reference to the functions of the 
brain. We need not say, that no adequately instructed natural- 
ist doubts that the brain is the organ of the mind. But there are 
two questions, on which great difference of opinion continues to 
prevail : 1st. Whether the size of the brain (health, age, and 
constitution being equal) has any, and if so, what influence, on 
the power of mental manifestation ? and 2dly. Whether differ- 
ent faculties be, or be not, manifested by particular portions of the 
brain. 

The first proposition, that the size of the brain, other condi- 
tions being equal, is in direct relation to the power of mental 
manifestation, is supported by analogy, by several well known 
facts, and by high physiological authorities. The power of smell, 
for example, is great in proportion to the expansion of the olfac- 
tory nerve on the internal nostrils, and the volume of the nerve 
itself bears a direct relation to the degree of that expansion. The 
superficial surface of the mucous membrane of the ethmoidal 
bone, on which the nerve of smell is ramified, is computed in 
man to extend to 20 square inches, and in the seal, which has 



♦ Lord Jeffrey, in the Edin. Review, No. 88, and Lord Brougham in hit Dii- 
oosrse on Natural Theology, p. 120. 
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great power of smell, to 120 square inches. The optic nerre ia 
ihe mole is a slender thread, and its vision is feeble ; ihesaraenetve 
is large ai)d thick in the eagle, accompanied hy intense powers of 
sighi. Again, the fact admits of dcruotistratioit, that deficieacy 
ill the size of the brain is one, although not the only, cause of 
idiotcy. Although the brain be healthy, if the horizontal circum- 
ference of the head, witli the muscular integumenls, do not ex- 
ceed thirteen or fourteen inches, idiotcy is the invariable touas' 
qiiencG. Dr. Voisin states that ho made observations on the 
idiots under his care at the Parisian Hospital of Incurables, and 
found that in the lowest class of idiots, where the intelleciiiul 
manifestations were null, the horizontal circnmfereitee, taken a 
little higher than the orbit, varied from eleven to thirteen inches, 
while the distance from the root of the nose backwards, over the 
top of the head, to the occipital spine, was only between eight 
and nine inches; and he found no exception to this fact. 11^ 
therefore, extreme defect of size iu the brain be invariably accom- 
panied by mental imbecility, it is a legitimate inference that size 
will intlnence the power of manifestation through all other gra- 
dations of magnitude, always assuming other conditions to be 
equal. 

Physiological aiilhorilics are eqnally explicit on this subject. 
Magendte says, " the volume of the brain is generally in direct 
proportion to the capacity of the mind. We ought not to suppose, 
however, that every man having a large head is necessarily a per- 
son of superior intelligence ; for there are many causes of an aug- 
mentation of the volume of the head besides the size of the brain ; 
but it is rarely found that a man distinguished by his mental fac- 
ulties has not a large head. The only way of estimating the vol- 
ume of the brain, in a living person, is to measure ihe dimcnsioas 
of the skull ; every other means, even that proposed by Camper, 
is uncertain." 

The dilTerence of mental power between young and adult 
minds, is a matter of common observation. The difference iu 
the weights of their brains is equally decided. 

According to Cruveilhier, in three young subjects, the weights 
of the brains were as follows : 

In Ihe first, the brain weighed 2 lbs. 2 oz. ; the cerebellum, 
4^ oz. ; together, 2 lbs. 6^ oz. In ilie second, the brain weighed 
2 lbs. 8 oz. ; the cerebellum, 3) oz. ; together, 2 lbs. 11^ oz. In 
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the third, the brain weighed 2 lbs. 6 oz. ; the cerebellam, 6 oz. ; 
together, 2 lbs. 10 oz. 

In the appendix to Dr. Monro's work on the brain, Sir William 
Hamilton states the average weight of the aduU male Scotch 
brain and cerebellum to be 3 lbs. 8 oz. troy. 

Again, a difference in mental power between men and women 
is also generally admitted to exist, and there is a corresponding 
difference in the size of their brains. 

Sir William Hamilton states the average weight of the aduit 
female Scotch brain and cerebellam, to be 3 lbs. 4 oz. troy ; 
being 4 oz. less than that of the male. He found one male brain 
in seven to weigh above 4 lbs. ; and only one female brain in a 
hundred exceeded this weight. 

In an essay '* on the brain of the negro, compared with that of 
the European and the onrang outang, published in the Philosophi- 
cal Transactions for 1836, part II, Professor Tiedemann, of Hei- 
delbei^, adopts the same principle. After mentioning the weights 
of fifty-two European brains, examined by himself, he states that 
'' the weight of the brain in an adult male European, varies -be* 
tween 3 lbs. 2 oz. and 4 lbs. 6 oz. troy. The brain of men 
who have distinguished themselves by their great talents, is often 
very large. The brain of the celebrated Cuvier weighed 4 lbs. 
11 oz. 4 dr. 30 gr. troy, and that of the distinguished surgeon Du* 
puytren weighed 4 lbs. 10 oz. troy. The brain of men endowed 
with but feeble intellectual powers is, on the contrary, often very 
small, particularly in congenital idiotismus. The female brain is 
lighter than that of the male. It varies between 2 lbs. 8 oz. and 
3 lbs. 11 oz. I never fotmd a female brain that weighed 4 lbs. 
The female brain weighs on an average from four to eight oun- 
ces less than that of the male ; and this difference is already per- 
ceptible in a new-born child." 

We have adduced these proofs and authorities in support of the 
proposition that size influences power, because we conceive it to 
be a principle of fundamental importance in every investigation 
into the natural history of man, founded on the physiology of the 
brain ; and also because in the hasty zeal of many of the oppo- 
nents of phrenology, to undermine the discoveries of Dr. Gall, it 
has been denied with a boldness and pertinacity more allied to 
the spirit of contentious disputation, than to that of philosophical 
enquiry. Its importance in a dissertation on miHanal crania is 
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very apparent. One of the most singular features in the history 
of this continent, is, that the aboriginal races, with few exceptions, 
have perished or constantly receded, before the Anglo-Saxon race, 
and have in no instance either mingled with them as equals, or 
adopted their manners and civilization. These phenomena must 
have a cause ; and can any enquiry be at once more interesting 
and philosophical than that which endeavors to ascertain whether 
that cause be connected with a difference in the brain between the 
native American race, and their conquering invaders ? Farther, 
some few of the American families, the Auracanian, for instance, 
have successfully resisted the Europeans ; and the question is 
important, whether in therU) the brain be in any respect superior 
to what it is in the tribes which have unsuccessfully resisted ? 

It is true, that Dr. Gall's fundamental principle, that size in the 
brain (other conditions being equal) is a measure of the power of 
mental manifestation, is directly involved in these enquiries ; bat 
we can discover no reason why it should not be put to the test of 
an extensive and accurate induction of facts. The unphilosophi- 
cal prejudice that every proposition and fact in physiology must 
be neglected or opposed, because it bears on the vexed question 
of phrenology, has been too long indulged. The best interests 
of science require that it should be laid aside, and we commend 
Dr. Morion for having resolutely discarded it. He does not enter 
the field as a partisan, for or against Dr. Gall's doctrines, but as a 
philosophical enquirer, and states candidly and fearlessly the re- 
sults of his observations. 

Dr. Morton reports the size in cubic inches, of the interior of 
nearly every skull described by him. " An ingenious mode,'' 
says he, " of taking the measurement of the intenial capacity, 
was devised by Mr. Phillips. In order to measure the capacity 
of a cranium, the foramina were first stopped with cotton, and 
the cavity was then filled with white pepper seed,* poured into 
the foramen magnum until it reached the surface, and pressed 
down with the finger until the skull would receive no more. 
The contents were then transferred to a tin cylinder, which was 
well shaken in order to pack the seed. A mahogany rod (previ- 
ously graduated to denote the cubic inches and parts contained in 



* " White pepper seed was selected on account of its spherical form, its hardneis, 
and the equal size of the grains. It was also sifled, to render the equality sull 
greater.'* 
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the cylinder) being then dropped down, with its foot resting on 
the seed, the capacity of the cranium, in cubic inches, is at once 
read off on it." 

Dr. Morton gives also measurements of particular regions of 
the brain, as indicated by the skull ; and in this portion of his 
work, the phrenologists alone can claim precedence of him. 

Secondly. The most distinguished philosophers on the mind, di- 
vide the human faculties into the active and intellectual powers ; 
and some admit even subdivisions of the feelings into propensities 
common to man with the lower animals, and moral emotions ; and 
of the intellect, into observing and reflecting faculties. Dr. 
Thomas Brown's division of the intellectual powers into simple 
and relative suggestion, corresponds with this last classification. 
If, then, the mind manifest a plurality of faculties, and if the 
brain be the organ of the mind, it appears to be a sound inference 
that the brain may consist of a plurality of organs. The pre- 
sumptions which arise, in favor of this idea, from the constitution 
of the external senses and their organs, are strong. Each sense 
has its separate nervous apparatus. Nay, when the function of a 
part is compound, the nerves are multiplied, so as to give a dis- 
tinct nerve for each function. The tongue has a nerve for volun- 
tary motion, another for common sensation, and the best authori- 
ties admit a third nerve for taste, although the precise nerve is 
still in dispute. The internal nostrils are supplied with two 
nerves, the olfactory, and a nerve of common sensation, ramified 
on the raucous membrane, each performing its appropriate func- 
tion. The spinal marrow consists, by general consent of physi- 
ologists, of at least two double columns, the anterior pair for vol- 
untary motion, and the posterior pair for common sensation. Sir 
Charles Bell has demonstrated the distinct functions of the nerves 
proceeding from these columns. Farther, every accurate ob- 
server distinguishes diversities of disposition and inequalities of 
talents, even in the same 'individual. The records of lunatic 
asylums show numerous instances of partial idiotcy and partial 
insanity. These facts indicate that the brain consists of a plu- 
rality of organs, and this idea is countenanced by many high au- 
thorities in physiological science. " The brain is a very compli- 
cated organ," says Bonnet, " or rather an assemblage of very 
di^erent organs.^'** Tissot contends that every perception has 

* Paling^n^sie, I, 334. 
Vol. xxxTiii, No. 2.~Jan.-March, 1840. 45 
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different fibres;*^ and Haller and Van Swieten were of opinion 
that the internal senses occupy, in the brain, organs as distinct as 
the nerves of the external senses.f Cabanis entertained a similar 
notion^ and so did Prochaska. Cuvier says that ^^ Certain parts 
of the brain, in all classes of animals, are large or small^ aocordr 
ing to certain qualities of tlie animals f''^ and he admits that 
GalFs doctrine of different faculties being connected with differ- 
ent parts of the brain, is nowise contradictory to the general prin- 
ciples of phy$iology.|| 

If, then, there be reason to believe that different parts of the 
brain manifest different mental faculties, and if the size of the 
part influence the power of manifestation, the necessity is very 
evident of taking into consideration the relative proportions of the 
different parts of the brain, in a physiological enquiry into the 
connection between the crania of nations and their mental qual- 
ities. To illustrate this position, we present exact drawings of 
two casts from nature ; one, figure 1, is the brain of an Ameri- 
can Indian ; and the other, figure 2, the brain of an European. 
Both casts bear evidence of compression or flattening out, to some 
extent, by the pressure of the plaster ; but the European brain is 
the flatter of the two. We have a cast of the entire head of 
this American Indian, and it corresponds closely with the form of 
the brain here represented. 

It is obvious that the absolute quantity of brain, (although 
probably a few ounces less in the American,) might be the same 
in both ; and yet, if different portions manifest different mental 
powers, the characters of the individuals, and of the nations to 
which they belonged, (assuming them to be types of the races,) 
might be exceedingly different. In the American Indian, the 
anterior lobe, lying between A A and B B is small, and in the 
European it is large, in proportion to the middle lobe, lying be- 
tween B B and C C. In the American Indian, the posterior lobe, 
lying between C and D is much smaller than in the European. 
In the American, the cerebral convolutions on the anterior lobe 
and upper surface of the brain, are smaller than in the Eu- 
ropean. 

* CEuvres, III, 33. t Van Swieten, I, 454. 

t Rapports du Physique et du Moral de THomme, 2de Edit. I, 233, 4. 

§ Anatomie compar6e, tome 11. 

y Rapport Uistorique stir lea Progr^s dea Sciencea Natiirellea, dbc p. 193. 
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If the anterior lobe manifest the intellectual faculties — ^the mid- 
dle lobe, the propensities common to man with the Ipwer animals— 
and the posterior lobe, the domestic and social affections ; and if 
size influence power of manifestation — the result will be that in 
the native American, intellect will be feeble — ^in the EuropeaD, 
strong ; — in the American, animal propensity will be very great — 
in the European, more moderate ; — while in the American, the 
domestic and social affections will be feeble, and in the European, 
powerful. We do not state these as established results ; we use 
the cuts only to illustrate the fact that the native American and 
the European brains differ widely in the proportions of their 
different parts ,* and the conclusion seems natural, that if differ- 
ent functions be attached to different parts, no investigation can 
deserve attention which does not embrace the size of the differ- 
ent regions, in so far as this can be ascertained. 

We have entered more minutely into the reasons why we re- 
gard these measurements as important, because we conceive that 
the distinguishing excellence of Dr. Morton's work consists in 
his having adopted and followed out this great principle. It 
appeared necessary to dwell upon it at some length, also, be- 
cause Professor Tiedemann, in his comparison of the European 
with the Negro brain, has entirely neglected it, and in conse- 
quence has arrived at physiological conclusions which we re- 
gard as at variance with the most certain psychological facts, 
viz. He says that " there is undoubtedly a very close connec- 
tion between the absolute size of the brain and the intel- 
lectual POWERS AND FUNCTIONS of the miud ;" and proceed- 
ing on this principle, he compares the weight of the whole 
brain, as ascertained in upwards of fifty Europeans of different 
ages and countries, with its weight in several Negroes, exam- 
ined either by himself or others. He gives extensive tables 
showing the weight of the quantity of millet seed necessary to 
fill Ethiopian, Caucasian, Mongolian, American, and Malay skulls; 
and adds that " the cavity of the skull of the Negro in general, 
is not smaller than that of the European and other human races.'' 
The inference which he draws, is that intellectually ?Lnd. vwrally^ 
as well as anatomically, the Negro is naturally on a par with the 



* From inspecting numerous crania of both races, we cannot doubt of the gen- 
eral truth of this proposition. 
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uropean ; and he contends that the opposite and popular notion 
the result of ^superficial observation, and is true only of certain 
igraded tribes on the coast of Africa.* 

We entertain a great respect for Prof. Tiedemann, but we can- 
>t subscribe to his principle that the whole brain is the measure 
the intellectual faculties ; a proposition which assumes that the 
imal and moral feelings have no seat in this organ. He does 
»t grapple with Dr. GalPs facts or arguments, but writes as if 
sill had never existed. Dr. Morton has followed a different 
urse, and we think wisely. He says, " I was from the begin- 
ng, desirous to introduce into this work, a brief chapter on phre- 
logy ; but, conscious of my own inability to do justice to the 
bject, I applied to a professional friend to supply the deficiency. 
s engaged to do so, and commenced his task with great zeal ; 
X ill health soon obliged him to abandon it, and to seek a distant 
d more genial climate. Under these circumstances, I resolved 
complete the phrenological table, and omit the proposed essay 
ogether. Early in the present year, however, and just as my 
}rk was ready for the press, George Combe, Esq., the distin- 
ished phrenologist, arrived in this country ; and I seized the 
casion to express my wants to that gentleman, who, with great 
al and promptness, agreed to furnish the desired essay, and ac- 
3illy placed the MS. in my hands before he left the city." He 
ds that Mr. Combe provided his memoir without having seen a 
3rd of the MS. of the work, or even knowing what had been 
ritten, and besides, owing to previous arrangements, be was 
dited to a given number of pages. 

* Tiedemann*8 Essay baa been critically examined by Dr. A. Combe, in Uie 

renological Journal, (vol. xi,) who shows not only the error of principle com- 

tted by the author in assuming the whole brain to be the organ exclusively of 

I itUeliectual faculties, but the more striking fact that Tiedemann's own tables re- 

9 bis own conclusions. Tiedemann's measurements are the following : 

Inches. Lines. 
Average length of brain in 4 Negroes, 5 11 

do. do. do. 7 European males, ... 6 21-7 

do. do. do. 6 European females, . . 5 lOjl 

do. greatest breadth in 4 Negroes, 4 8 1-6 

do. do. do. 7 European males, ... 5 1 1-7 

do. do. do. 3 European females, . . 5 4} 

do. height of brain in 3 Negroes, 2 11 } 

do. do. do. 7 European males, ... 3 4 

do. do. do. 4 European females, . . 2 9^ 

Hm inferiority of the Negro brain in size, is self-evident irom these dimensions. 
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We can afiford space only to notice Mr. Combe's illustration rf 
the localion of lh« great divisions of the faculties in the different 
regions of the brain. It is necessary to give this in order to ren- 
der the true Import of several of Di. Morton's measuiements and 
results inlelligible to the reader. 



SiTiM, Fig. 




AU Ihe figures 



In this figure (Fig. 3,) a line drawn from the point A trans- 
versely across the skull, to the same point on (he opposite 
side, would coincide wltK the posterior margin of the siiper- 
orbitary plate: the anterior lobe rests on that plate. The line 
A B, denotes the length of the anterior lobe from back to front, 
or the portion of brain lying between A A and B B in figures 
1 and 2. A in figure 3, " is located in the middle space be- 
tween the edge of the suture of the frontal bone and the edge of 
the squamous suture of the temporal bone, where these approach 
nearest to each other, on the plane of the super-ciliary ridge." 
We have examined a Peruvian skull of the Inca race, a skull of 
a flat-headed Indian, an Indian skull found near Boston, and com- 
pared them with several skulls of the Anglo-Saxon race, and ob- 
serve that the lino A B, is considerably longer in the latter than 
ia the former, and that it corresponds with the length of the ante- 
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be, as denoted by the super-orbitar plate. The point C is 
Qtre of ossification of the parietal bone, corresponding to the 
of Cautiousness. The line C D is drawn from C through 
titer of ossification in the left side of the frontal bone. This 
centre of Causality. E corresponds with Firmness of the 
>logist. The space D A B is an approximation to the de- 
3nt occupied by the intellectual faculties. D C E contains 
;ans of the moral sentiments. All the space behind A and 
the line D C F is devoted to the animal organs. The space 
' contains Self-Esteem and Love of Approbation, which 
ct either with the moral sentiments or animal propensities, 
ing as either predominate. Mr. Combe states that these 
sure only approximations to accurate demarcations of the 
s, as no modes of rigid admeasurement have yet been 
ered. 
Phillips invented an instrument, (which he describes,) by 

Dr. Morton and he measured the contents of the space 
D C F in cubic inches, in nearly all the skulls. This is 
the coronal region. By deducting the contents of this space 
he contents of the whole skull, they give the measurement 

subcoronal region, Mr. Phillips found it impossible to 
re D A B and the space behind A and below D C F in 
inches, and Dr. M. therefore measured, as an approxima- 
te whole space contained in the skull anterior to the ante- 
largin of the foramen magnum. He designates this the 
yr chamber. He measured all behind that mai^in, and 
, the posterior chamber. 

jddition to these, Mr. Phillips has added tables of thirty nine 
^logical measurements, (which are lucidly described by 
of each skull. We quote the following statement as an ex- 
of the spirit of philosophical enquiry, which animated Mr. 
!8 in his labors. " A series of measurements with the crani- 
* and compasses, much more extensive than any we had 
ublished, had been carefully made on upwards of ninety of 
mia, when Mr. Geoi^e Combe arrived in this city. That 
man immediately pointed out so many erroneous points of 
rement, (arising from the use of a badly marked bust,) that 
ables were condemnedy together with the labor bestowed 
m," and new measurements of the whole were substituted 
r place! 
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It is impossible to commend too highly the zeal and persever- 
ance manifested by both of these gentlemen in their endeavors to 
do justice to their subject ; and we anticipate that their example, 
and the results to which their labors have led, will give a powerful 
impulse to others to prosecute this interesting branch of science. 

We shall now present a brief view of the manner in which Dr. 
Morton applies his own principles, and of some of the concliisioos 
at which he has arrived. 

He divides the native American nations into two great families 
the ToUecan and American. " It is in the intellectual faculties, 
says he, that we discover the greatest difference between them. In 
the arts and sciences of the former we see the evidences of an ad- 
vanced civilization. From the Rio Gila in California, to the south- 
ern extremity of Peru, their architectural remains are every where 
encountered to surprise the traveller and confound the antiquary; 
among these are pyramids, temples, grottoes, bas-reliefs and ara- 
besques ; while their roads, aqueducts, and fortifications, and the 
sites of their mining operations, sufficiently attest their attainments 
in the practical arts of life." p. 84. The desert of Atacama di- 
vides the kingdom of Peru from that of Chile, and is nearly a 
hundred miles in length. A river, abounding in salt, runs through 
it. This desert was the favorite sepulchre of the Peruvian na- 
tions for successive ages. The climate, salt and sand, dry up the 
bodies, and the remains of whole generations of the former inhab- 
itants of Peru may now be examined, after the lapse perhaps of 
thousands of years. Dr. Morton has been enabled to examine 
nearly one hundred Peruvian crania, and concludes that that coun- 
try has been, at different times, peopled by two nations of differ- 
ently formed crania, one of which is perhaps extinct, or at least 
exists only as blended by adventitious circumstances, in very re- 
mote and scattered tribes of the present Indian race. ** Of these 
two families, that which was antecedent to the appearance of the 
Incas is designated as the ancient Peruvian^ of which the remains 
have been found only in Peru, and especially in that division of it 
now called Bolivia. Their tombs, according to Mr. Pentland, 
abound on the shores and islands of the great Lake Titicaca, in 
the inter-alpine valley of the Desaquadera, and in the elevated val- 
leys of the Peruvian Andes, between the latitudes of 14^ and 
19^ 3CK South.'' Our knowledge of their physical appearance is 
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erived Eolely from theii tombs. They were not different " from 
^nate nations in any respect except in the conformation of the 
ead, which is smalt, greatly elongated, narrow in its whole 
!nglh, with a very retreating forehead, and possessing more sym- 
letry than is usual in skulls of the American race. The face 
rejects, the upper jaw is thrust forward, and the teeth are inclined 
Litward. The orbits of the eyes are large and rounded, the na- 
U bones salient, the zygomatic arches expanded ; and there is a 
imarkable simplicity in the sutures that connect the bones of 
le cranium." p. 97. Dr. Morton presents the following cranium, 
late IV of his series, " as an illustrative type of ibe cranial pecu- 
aritiea of the people ;" and he is of opinion that the form is " nat- 
ral, unaltered by art." 



AnciERT Pesuvian, Fig. 4. 




Be gives the following description of this cranium : 
"Though the forehead retreats rapidly, there is but little ex- 
ension at the sides, and from the face to the occiput, inclusive, 
here is a narrowness that seema characteristic of the race. The 
•osterior view represents the skull elevated in that region, with- 
mt any unnatural width at the sides, and the vertical view suffi- 
liently confirms the latter fact. 
Vol. iiiTiii, No. 3.— J>D.-H>rch, 1840. 46 
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6.3 


do. 


14. 


do. 


4.3 


do. 


16. 


do. 


19.8 


do. 


8.2 


do. 


81.5 cubic inch 


31.5 


do. 


60. 


do. 



Longitudinal diameter, .... 7.3 inches. 

Parietal do 5.3 do. 

Frontal do 4-3 do. 

Vertical do. . . . 

Inier-mastoid arch, . . • 

Inter-raastoid Une, • - . 

Occipito-frontal arch, . . ■ 

Horizontal periphery, . . . 

Extreme length of head and face, 

Internal capacity, . . . 

Capacity of the anterior chamber, 31.5 

Capacity of the posterior chamber, 

Capacity of the coronal region, 16.25 do. 

Facial angle, 73 degrees." 

This skull was found by Dr. Rtischeii better, aboat a mile 
from the town of Arica, on the sonlh side of the morro, a ceme- 
tery of the ancient PernviaTis, " The surface is covered wilh 
sand an inch or two deep, which being removed discovers a stn- 
turn of salt, three or four inches in thickness, that spreads all 
over the hill. The body (to which this head belonged) wm 
placed in a squalling posture, with the knees drawn up and the 
bands applied to the sides. The whole was enveloped in a 
coarse, but close fabric, with stripes of red, which has withstood, 

* The meuursmeDU are thui ilsicrilwd bj Dr. Morton. Tha laagitt^iul diuD- 
aler ii laken fronl ihe moel promiaenl part of the <m frontiB to tba occrpnt ; thi 
pariebU dismeler (rom tlia moil diiunt p<nali of the puittal bonea; the fntiti 
diimcler rroni Ihe anterior iaferior anglei of the porietil bonei ; tbm vertical diame- 
ter frora the fbua, botween ibe condyle! of Ihe occipital bwae, lo the tup of tha 
■kull i (he inler-nuuloid are* ia measured with a firadualed tape, from the pdot of 
ona msiioid proceu to tbe olber, orer the external Ublei of the akull ; the iitiT- 
THotloid line ia tbe diatance, in a alraigbt line, betneeo ibe pojnta of the maitoid 
processes ; the occipito-frimtai arch ii measured by a tape over tbe sarikce of ifaa 
cranium, from Ihe poelerior margin of tlie foramen raagnum to tbe auture, nbicb 
connects the oi fronlis nith tbe bonaa of tbe noae ; the h)riietital ptripktrg is 
measured by pausing a tape around Ihe cranium so as to touch Ihe oa frontia imme- 
diately alrave the superciliary ridges, and the most promiueut part of tbe occipilat 
bone ; tbe Uagth of the head and fact is measured from (be margin of the upper 
jaw, to tha most distant poiol of the occiput ; the lygomatit diameter i> the dis. 
ttpce, in a right line, between the most prominent poinli of the zygoma; tb* 
facial angle ia ascertained by an instrument of ingenious construction and easj 
application, Invented by Dr. Turnpenny, bdcI described by Dr. Morton. Dr. Hop 
tOTi took nearly •]■ the anatomical meaaurementa with hia own hand*. 
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ironderfully, the destroying effects of ages, for these interments 
irere made before the conquest, although at what period is un- 
:nown.'' 

Dr. Morton states that the average internal capacity of the^^ 
/aucasian or European head, is at least 90 cubic inches. In three 
dult ancient Peruvians, it is only 73. The mean capacity of 
he anterior chamber is about one half of that of the posterior, or 
6 to 47, while the mean facial angle is but 67 degrees. 

" It would," he continues, " be natural to suppose, that a peo- 
le with heads so small and badly formed, would occupy the low^ 
st place in the scale of human intelligence. Such, however, 
ras not the case." He considers it ascertained that '^ civiliza- 
ion existed in Peru anterior to the advent of the Incas, and that 
[lose anciently civilized people constituted the identical nations 
irhose extraordinary skulls are the subjects of our present in- 
uiry." 

There is a discrepancy between this description of these skulls 
nd the civilization ascribed to their possessors, which is unique 
1 Dr. Morton's work. In every other race, ancient and modem, 
16 coincidence between superior cranial forms and superior men- 
il qualities, is conspicuous. On turning to Mr. Phillips's phreno- 
^gical measurements, however, we find that the mean extent of 
16 forehead in this skull, from the point A on one side, to the 
ime point on the other, over B, or the '^ inter-sphenoidal arch, 
ver the perceptive organs," (as ascertained by a graduated tape,) 
I 6.37 inches ; and the mean extent from A to A, over D, or the 
inter-sphenoidal arch over the reflective organs," is 6.1*2 inches. 
:*he mean of the same measurements of " 100 unaltered crania 
f adult aboriginal Americans," of which maiiy are ascertained 
) be males, are 6.7 and 6.87 inches ; showing a superiority in 
le region of the observing organs in the ancient race, and in 
lat of the reflecting organs in the modem. This indicates a 
irger quantity of brain in the anterior lobe in the extinct race, 
lan Dr. Morton's description leads us to infer. This subject ob- 
iously requires further elucidation. 

If these skulls had been compressed by art, we could have 
aderstood that certain portions of the brain might have been 
nly displaced, but not destroyed. The spine, for instance, 
lay be bent, as in hump-back, yet retain its functions ; and we 
light suppose the anterior lobe, in cases of compression, to be 
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developed laterally, or backwards, and still preserve its iden- 
tity and uses. This, indeed, is Dr. Morton's own conclusion, in 
regard to the brain in the flat-headed Indians. He gives an 

€teresting and authentic description of the instrument and pro- 
ss by means of which the flat-head tribes of Ck>lumbia River 
compress the skull, and remarks that "besides the depression 
of the head, the face is widened and projected forward by the 
process, so as materially to diminish the facial angle ; the breadth 
between the parietal bones is greatly augmented, and a striking 
irregularity of the two sides of the cranium almost invariably 
follows; yet the absolute internal capacity of the skull is not 
diminished, and, strange as it may seem, the intellectual facul- 
ties sufler nothing. The latter fact is proved by the concurrent 
testimony of all travellers who have written on the subject" 
Dr. Morton adds, that in January, 1839, be was gratified with a 
personal interview with a full blood Chenouk, in Philadelphia. 
He is named William Brooks, was 20 years of age, bad been 
three years in charge of some Christian missionaries, and had ac- 
quired great proficiency in the English language, which he un- 
derstood and spoke with a good accent and general grammatical 
accuracy. His head was as much distorted by mechanical com- 
pression, as any skull of his tribe in I>r. Morton's possession. 
" He appeared to me," he adds, " to possess more mental acute- 
ness than any Indian I had seen, was communicative, cheerful, 
and well mannered." The measurements of his head were 
these : longitudinal diameter, 7.5 inches ; parietal diameter, 6.9 
inches; frontaldiameter, 6.1 inches; breadth between the cheek 
bones, 6.1 inches ; facial angle, about 73 degrees. Dr. Morton 
considers it certain that the forms of the skull produced by com- 
pression, never become congenital, even in successive generations, 
but that the characteristic form is always preserved, unless art 
has directly interfered to distort it. pp. 206, 207.* 



* Mr. George Combe, in his late lectures in New Haven, mentioned, that in May, 
1839, he had been introduced, in Now York, to the Rev. Jason Lee, who had been 
a missionary among the Indians, 2000 miles beyond the Rocky Mountains, and 
who had with him Thomas Adams, a young Indian of about 20 years of age, of 
the Cloughewallah tribe, located about 25 mites from the Columbia River. This 
young man's head had been compressed by means of a board and cushions, in in- 
fancy. Mr. C. examined his head, and found that the parietal was actually greater 
than the frontal and occipital diameter. The organs in the superciliary ridge of 
the forehead were fully developed ; the upper part of the forehead was flat and 
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The extinct race in Peru, was succeeded by the " Inca, or 
Modern Peruvians." This race dates its possession of Peru from 
about the eleventh century of our era ; and as this period corrQp||. 
ponds with the epoch of the migration from Mexico of the Toltec^S^ 
the most civilized nation of ancient Mexico, Dr. Morton concurs in 
the opinion expressed by other authors, that the modern Peruvi- 
ans were of a common origin with the ancient Mexicans. '^ The 
modern Peruvians," says he, " differ little in person from the In- 
dians around them, being of the middling stature, well hmbed, 
and with small feet and hands. Their faces are round, their eyes 
small, black, and rather distant from each other ; their noses are 
small, the mouth somewhat large, and the teeth remarkably fine. 
Their complexion is a dark brown, and their hair long, black, and 
rather coarse." p. 115. The civilization and comparative refine- 
ment of the Incas was blended with some remains of the ferocity 
of the savage. '^ Matrimonial engagements were entered into 
with very little ceremony or forethought, and they were as 
readily set aside at the option of the parties. Polygamy was 
lawful, but not prevalent." Among the people*, incontinence, 
sensuality, and child-murder were common. Their diet was 
chiefly vegetables. The people were indolent, filthy and neg- 
ligent in their persons. The hair of their munnnies, in many 
instances, is charged with desiccated vermin. Their religious 
system was marked by great simplicity, and was divested of 
those bloody rites which were common with the Aztecs of 



deficient; hit organs of language and form, said Mr. C, were large. He had 
studied the English language for two years^ and spoke it tolerably well. Mr. C. 
added, that in conYersation he was intelligent, ready, and fluent, on all subjects 
that fell within the scope of the faculties of observation, situated in the supercil- 
iary ridge, but dull, unintelligent, and destitute equally of ideas and language, on 
topiofl that implied the activity of the reflecting faculties, situated in the upper part 
of the forehead. Mr. C. considered his mental powers to be in direct harmony 
with the development of his brain. We record this observation, because it is ob- 
vious, that if diflferent parts of the brain manifest different faculties, ii is indispensa- 
ble thai observations on the marUfesUUions of the mental powers should be equally 
minute and discriminative with those on the development of particular portions of 
the cranium. Mr. C. added, that the only way to ascertain whether the brain was 
merely displaced by compression, or otherwise altered, was by careful examination 
after death; and that he had recommended to Mr. Lee to call the attention of any 
medical men who might visit these Indians, to this subject. We observed the death 
of one of these flat-headed Indians mentioned as having occurred in New York. 
Did any of the phrenologists or anti-phrenologists examine the brain .' It was an 
•xcelieot opportunity for Dr. Rees. 
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Mexico. They believed in one God, whom they called Vin- 
cocha, in the immortality of the soul, and in rewaids and pan- 
ishments in the next life. They worshipped both the Bun and 
'moon, in whose honor they erected temples and formed idols. 
They consecrated vii^ns, in the same manner as practised in 
modem convents. Their funeral rites were barbarous and cruel : 
when their chief men died, they boried a number of human 
victims, women, boys and servants, to attend on the departed 
in the next world. They were conquered by Pizarro with 
a force which consisted of 62 horsemen and 102 foot soldiers, 
p. 124. The following is given as a strikingly characteristic 
Peruvian head. 

HODSHR PsKcriAR, Fig. 6. 




" The skull in these people," says Dr. Morton, " is remarkable 
for its small size, and for its quadrangular form. The occipiu is 
greatly compressed, sometimes absolutely vertical ; the sides are 
swelled out, and ihe forehead is somewhat elevated, but very re- 
treating. The skulls are remarkable for their irregularity. The 
dimensions of this skull are as follows : 

Longitudinal diameter, .... 6.1 inches. 

Parietal do. .... 6. do. 

Frontal diameter, .... 4.7 do. 

Vertical do. .... 5.5 4o.. 
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Inter-mastoid arch, • • • . 16. inches. 

Inter-mastoid line, • . • . 45 do. 

Occipito-frontal arch, • • . • 141 do. 

Horizontal periphery, .... 19.5 do. 

Internal capacity, . . . .83. cubic inches. 

Capacity of the anterior chamber, 33.5 do. 

Capacity of the posterior chamber, 49.5 do. 

Capacity of the coronal region, 15.75 do. 

Facial angle, 81 degrees." 

Dr^ Morton gives the result of the measurement of twenty- 
iree adult skulls of the pure Inca race. '^ The mean of the in- 
^mal capacity is 73 cubic inches, which is probably lower than 
lat of any other people now existing, not excepting the Hin- 
oos." The mean of the anterior chamber is 32, of the poste- 
or, 42, of the coronal region, 12 cubic inches. The highest 
leasure of the coronal region is 20.5, and the smallest 9.25 cu- 
ic inches. The mean facial angle is 75 degrees. The heads of 
ine Peruvian children appear to be nearly, if not quite as large, 
; those of children of other nations at the same age. p. 133. 
The small size of the brains of this race, compared with that of 
le Europeans who invaded them, is in accordance with the ease 
dth which the former were overcome and retained in subjection, 
^he deficiency in the posterior region of the brain, in which the 
rgans of the domestic affections are situated, corresponds with 
leir feeble conjugal attachment and indifference to the lives of 
leir children. The diameter from constructiveness to construc- 
veness, is stated by Mr. PhUlips to be 45 inches, and from 
leality to ideality, 5. 1. These organs give a talent for art, and 
re considerable. The same measurements in the Naumkeagh, 
le race which occupied New England, and whose skulls are still 
ug up near Boston and Salem, and which. never made any at- 
dnments in the arts, are 41 and 4 inches, respectively. Dr. 
Lobertson, in his history of America, mentions that the modem 
^ruvian race was distinguished for its extraordinary powers of 
^ncealment and secrecy. Mr. Phillips states the breadth from se- 
retiveness to secretiveness to be 5.6 inches, which is large ; the 
ingitudinal diameter is only 6.1. The region of combativeness 
[so appears to be deficient in these skulls. 
The Isoquois confederacy, consisted originally of five nations, 
10 lIolMnrkSi Qneidas, Onondagas, Cayugas and Senecas. They 
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were intellectually superior to the surrounding natiotis, passion- 
ately demoted to war, and victorious over the other tribes. They 
forced their women to work in the field And carry burdens ; they 
paid little respect to old age, were not much affected by lore, 
were regardless of connubial obligations, and addicted to suicide. 
" They were proitd, audacious, and vindictive, untiring in die 
pursuit of an enemy, and remorseless in the gratificatioo of their 
revenge. Their religious ideas were vague, and their cautiou»- 
ness and cunning proverbial. They were finally subdued and 
nearly exterminated by the Anglo-Americans in 1779. Some 
miserable remnants of them, ruined by intoxicating liquors, still 
exist in the state of New York." The following is the skull of a 
Huron, one of these nations. 



HiTHoii, Fig. 6. 




The following are average measurements of the five skulls of 
these nations given by Dr. Morton : internal capacity, 68 ; coro- 
nal region, 15; anterior chamber, 31.5; posterior chamber, 50 
cubic inches. 

The ARiucANiANs are the most celebrated and powerful of the 
Chilian tribes. They inhabit the region between the rivers Bio- 
bio and Valdivia, and between the Andes and the sea, and derive 
their name liom the province of Arauco. " They are a robust 
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scular people, of a lighter complexion than the surronnd- 
>es. Endowed with an extraordinary degree of bodiljr 
, th«y reach old age with few infirmitiea, and, generally, 
heir sight, teeth, and memory, unimpaired. They ara 
liscreet, and cunning to a proverb, patieut in fatigue, en- 
ic in all their enterprises, and fond of war as the only 
>f distinction." " Their vigilance soon detected the value 
military discipline of the Spaniards, and especially tha 
nportance of cavalry in an army ; and they lost no time 
ting both these resources, to the dismay and discomfiture 
: enemies. Thus in seventeen years after their first en- 

vith Europeans, they possessed several strong squadrons 
), conducted their operations in military order, and, unlike 
lerirans generally, met their enemies in the open field." 

are highly susceptible of menial culture, but they despise 
laints of civilization, and those of ihem who have beea 
d in the Spanish colonies, have embraced the first oppor- 
:o resume the haunts and habits of their nation." p. 241. 
>llowing is one of three Araucanion skulls delineated ia 
rk. 

AKAtrcANtAN, Fi|. T. 




average measurements of the three skulls are as follows : 
I capacity, 79; coronal region, 16.4; anterior chamber 
posterior chamber, 48.50. 
UTiii, No. 3.^Iui.-Mucb, 1840. 47 
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The measurements of the anterior and posterior chambers, as 
we have already mentioned, (p. 369,) are not in accordance with 
any phrenological rule. The anterior embraces the whole intel- 
lect, a portion of the moral sentiments, and a portion of the ani- 
mal propensities ; while the posterior chamber includes the re- 
mainder of the animal propensities and the remainder of the 
moral organs. The measurement of the internal capacity, is free 
from all objection ; and that of the coronal region approaches to 
correctness ; but the first gives merely the aggregate size of all 
the organs, animal, moral, and intellectual; and the second that 
of the moral organs, with a portion of the intellectual organs, and 
also a portion of the organs common to man with the lower ani- 
mals. The phrenological measurements given by Mr. Phillips 
may probably afford more correct means of comparing one portion 
of the brain with another, in the different nations, but our limits 
prevent us from analyzing them. Unfortunately also the letter- 
press titles to his columns are printed up-side down, which ren- 
ders it exceeding] y laborious to consult them. We, therefore, only 
remark that the application of lines delineated by Mr. Combe on 
the skull Figure 1, to those specimens, brings out the relation 
betweon the mental character and cranial development pretty 
forcibly to the eye. Elstimating from A to B and D, the ancient 
Peruvian is seen not to be so defective in the intellectual region 
as a cursory glance would indicate ; while the modern Peruvian 
is obviously larger in that region. The space above D C, devoted 
to the moral organs, is large in the mordern Peruvian in propor- 
tion to the portion below C D, and behind the ear. This race was 
intelligent, and comparatively mild, but superstitious and feeble. 
It has been subdued by the Europeans, and lives under their 
dominion. The Huronis, always averse to civilization, have been 
nearly exterminated. The preponderance of the region below 
C D, (that of the animal propensities,) in them is conspicuous, com- 
biued with relative deficiency in the moral and intellectual re- 
gions. The Araucanians have maintained their independence in 
the open field, but resisted civilization. The large development 
of the space ABC, devoted to intellect, and also that below C D 
and behind the ear, devoted to the propensities, is obvious, while 
the space above C D, or the region of the moral organs, is propor- 
tionally deficient. This indicates great animal and intellectual 
power, with imperfectly evolved moral feelings. To the latter 
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defect, probably is to be ascribed their aversion to civilized habits. 
The inferiority of all of these skulls to that of the Swiss is con- 
spicuous. The internal capacity of it is 95.5, and that of the 
coronal region, 21.25. Dr. Morton does not give the capacity of 
the anterior and posterior chambers of this skull, but the larger 
dimensions of the intellectual organs have already been stated. 

We have no space to enter into any description of the skulls 
found in the ancient tombs, or of those of the Flat-headed In- 
dians and Charibs ; suffice it to say that Dr. Morton's materials 
are full and satisfactory on these topics, and his facts and conclu- 
sions highly interesting. We subjoin a few of the general results 
at which he arrives from a survey of his entire field. 

" The intellectual faculties," says he, " of the great American 
FAiubT, appear to be of a decidedly inferior cast, when compared 
with those of the Caucasian or Mongolian races. They su-e not 
only averse to the restraints of education, but for the most part 
incapable of a continued process of reasoning on abstract subjects. 
Their minds seize with avidity on simple truths, while they at 
once reject whatever requires investigation and analysis. Their 
proximity, for more than two centuries, to European institutions, 
has made scarcely any appreciable change in theii:.mode of think- 
ing or their manner of life ; and as to their own social condition, 
they are probably in most respects*what they were at the primi- 
tive epoch of their existence. They have made few or no im- 
provements in building their houses or their boats ; their inventive 
and imitative faculties appear to be of a very humble grade, nor 
have they the smallest predilection for the arts or sciences. The 
long annals of missionary labor and private benefaction bestowed 
upon them, offer but very few exceptions to the preceding state- 
ment, which, on the contrary, is sustaihed by the combined tes- 
timony of almost all practical observers. Even in cases where 
they have received an ample education, and have remained for 
many years in civilized society, they lose none of their innate 
love of their own national usages, which they have almost inva- 
riably resumed when chance has left them to choose for them- 
selves." " However much the benevolent mind may regret the 
inaptitude of the Indians for civilization, the affirmative of this 
question seems to be established beyond a doubt. His moral and 
physical nature are alike adapted to his position among the races 
of men, and it is as reasonable to expect the one to be changed 
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as the other. The structure of hia mind appears to be different 
fmin that of the white man, nor can the two harmonize in iheit 
social relariona except on the most limited scale. Bvery oue 
knows, however, that the mind expands hy cnltore ; nor can ve 
yet tell how near the Indian would approach the Cancasiui after 
education had been bestowed on a single family through several 
luccessive generations." p. 83.* 

The following are porta of Dr. Hoftoa'a table of "mean results," 
given from his whole measurements. 
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Remarks. — " The barbarous nations possess a larger brain by 
6} cubic inches, than the Tollecans; while, on the other hand, 
the Toltecans possess a greater relative capacity of the anterior 
chamber of the skull, in the proportion of 42.3 to 41.8. Again, 
the coronal region, though absolutely greater in the barbarous 
tribes, is rather larger in proportion in the demi-civilized tribes; 
and the facial angle is much the same in both, and may be as- 
sumed, for the race, at 75 degrees. 

"In conclusion, the author is of the opinion that the facts con- 
tained in this work tend to sustain the following propositions: 

" Ist. That the American race differs essentially from all others, 
not excepting the Mongolians ; nor do the feeble analogies of Ian* 
guage, and the more obvious ones, in civil and religious institu- 
tions and the arts, denote any thing beyond casual or colonial 
communication with the Asiatic nations; and even those analo* 
gies may perhaps be accounted for, as Humboldt has suggested, 
in the mere coincidence arising from similar wants and impulses 
in nations inhabiting similar latitudes. 

* Dr. MuitoD iddi Ihtl Ui« IndiinB «r« iitremalj dofactiis id eomprahflnding 
•Terj M^Bf^ reUliog to numbera, uiil we maj remark that Hr. Combe, in hii Ik- 
Urei in New Uaren, (bowed tile paat de&ciencj of Uw organ of Dumbei in tbcii 
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" 2d. That the American nations, excepting the polar trihes, 
are of one race and one species, but of two great families, which 
resemble each other in physical, but differ in intellectual character. 

'* 3d. That the cranial remains discovered in the mounds from 
Peru to Wisconsin, belong to the same race^ and probably to the 
Toltecan family." Dr. Morton subjoins the following 

'^ Note on the internal capacity of the cranium in the different 
races of men. Having subjected the skulls in my possession, and 
such also as I could obtain from my friends, to the internal ca- 
pacity measurement already described, I have obtained the follow- 
ing results. The mean of the American race (omitting fractions) 
is repeated here, merely to complete the table. The skulls of 
idiots, and persons under age, were of course rejected. 
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1. Caucasian, 


87 


109 


2. Mongolian, 


-10 


83 
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69 


3. Malay, 


18 


81 


89 


64 


4. American, 


147 


80 


100 


60 


5. Ethiopian, 


29 


78 


94 


65 



'' 1st. The Caucasians were, with a single exception, derived 
from the lowest and least educated class of society. It is proper, 
however, to mention that but three Hindoos are admitted in the 
whole number, because the skulls of these people are probably 
smaller than those of any other existing nation. For example, 
seventeen Hindoo heads give a mean of but seventy-five <:ubic 
inches ; and the three received into the table are taken at that 
average. To be more specific, we will give, in detail, the num- 
ber of individuals of each nation, as far as ascertaiued. 

Anglo-Americans, 6 

German, Swiss and Dutch, 7 

Celtic, Irish and Scots, 7 

English, 4 

6uanch6, (Lybian,) 1 

Spanish, 1 

Hindoo, 3 

Europeans not ascertained, 23 

Total, 62 

** 2d. The Mongolians measured, consist of Chinese and Eski- 
maux, and what is worthy of remark, three of the latter give a 
mean of 86 cubic inches, while seven Ciiinese give but 82. 
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"3d. The Malays embrace Malays proper and Polynesians, 
thirteen of the former and fiire of the latter ; and the mean of 
each presents but a fractional difference from the mean of all. 

'* 4th. The Ethiopians were ali unmixed negroes, and nine of 
-^them native Africans, for which I am chiefly indebted to Dr. 
McDowell, formerly attached to the colony at Liberia.* 

'< 5th. Respecting the American race, I have nothing to add, 

excepting the striking fact that of all the American nations, the 

Peruvians had the smallest heads, while those of the Mexicans 

were something larger, and those of the barbarous tribes the 

largest of all, viz. 

C Peruvians collectively, 76 cub. inch. 

Toltecan nations, < Mexicans collectively, 79 do. 

( Barbarous tribes, as per table, 82 do. 

" An interesting question remains to be solved, viz. the relative 
proportion of brain in the anterior and posterior chambers of the 
skull in the different races ; an inquiry for which I have hitherto 
possessed neither sufficient leisure nor adequate materials." p. 261. 

We now add Dr. Morton's statement in his prefatory letter to 
Mr. Phillips. " I am free to acknowledge," says he, " that there 
is a singular harmony between the mental character of the In* 
dian, and his cranial developments, as explained by phrenology." 

Our readers will discover in the length and minuteness of this 
article, the great value which we attach to Dr. Morton's work. 
We regard it as an honor to the country, and as a proof of talent, 
patience, and research in himself, which place him in the first 
rank among natural philosophers. We rejoice to see that he does 
" not, even now, consider his task as wholly completed :" but 
hopes to publish a '^ supplementary volume, in which it will fur- 



* Dr. Morton states the mean internal capacity of the European, or Caucasian 
skulls, to be 87, and of the Ethiopian, or Negro race, to be 78 cubic inches. We 
observe that Dr. Andrew Combe, in his ** Remarks on the Fallacy of Professor 
Tiedemaon's Comparison of the Negro brain and intellect with those of the Euro- 
pean," arrives at results coinciding with those obtained by Dr. Morton. Tiede* 
mann gives the weight of only four Negro brains. ** The average Earopean," be 
says, '* runs from 3 lbs. 2 oz. to 4 lbs. 6 oz ; while the average of the four Negro braini 
rises to only 3 lbs. 5 oz. 1 dr ; or 3 oz. above the lowest European averages ; and the 
highest Negro falls 5 oz. short of the highest average Eurjpean, and no lessthia 
lU oz. short of Cuvicr*8 brain.*' Phren. Journ., Vol. XI. We have already 
shown, p. 357, that Tiedemann's linear dimensions of the European and Negro 
brain also contradict his theory of equality, and are in harmony with Dr. Morton's 

V6Mlltl. 
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ther be my aim to extend and revise both the anatomical and 
phrenological tables, and to give basal views of at least a part of 
the crania delineated." We sincerely trust that the favorable re- 
ception of this volume will induce him to execute these inten- 
tions. Valuable as the materials are in the present work, they lie 
very much apart. He wrote without systematic relation to phre- 
nology ; yet phrenological facts and inferences are presented 
passim throughout the work. Mr. Phillips's phrenological tables 
are extensive, minute and interesting, but they are not connected 
directly with the text ; while Mr. Combe's essay was composed 
and printed without his having seen either the text of Dr. Mor- 
ton ^ or the final results of Mr. Phillips's measurements. There 
is strong evidence, in this course of proceeding, of a very direct 
love of truth, and a reliance on all its parts harmonizing with each 
other ; but much of the effect and instruction are lost to the 
reader, in consequence of the facta and principles not being 
brought into juxtaposition by tlie respective contributors. We 
shall expect this defect to be supplied in the next edition, which 
we do not doubt will be called for. The work is remarkably 
cheap, keeping in view the quantity and quality of the materiel 
of which it is composed.* 

* Postscript. — On page 363, we remarked that " there is a discrepancy between 
the description of the ancient Peruvian skulls, and the civilization ascribed to their 
possessors, which is unique in Dr. Morton's work.'* When the present sheet was 
in the press, we received a letter from Dr. Morton, in which he says, ** Since that 
part of my work which relates to the ancient Peruvians was written, I have seen 
several aditional casts of skulls belonging to the same series, and although I am 
satisfied that Plate IV, (Fig. 4, p. 361,) represents an unaltered cranium, yet, as it 
is the only unaltered one I have met with, among the remains of that ancient peo- 
ple, I wish to correct the statement, too hastily drawn, that it is the cranial type of 
their nation. My matured opinion is, that the ancient Peruvians were a branch of 
the great Toltecan family, and that the cranium had the same genera! characteris- 
tics in both. I am at a loss to conjecture how they narroteed the face in such due 
proportion to the head ; but the fact seems indisputable. I shall use every exertion 
to obtain additional materials for the farther illustration of this subject.'* 

Signed, Samukl Gkorge Morton. 

Philadelphia, March 3, 1840. 

Dr. Morton requests us also to subjoin the following note : " The author has 
published five hundred copies of his work, which he nominally divides into two 
editions, the American and the Foreign. They differ in nothing but the dedica- 
tion ; the American copies being dedicated to Dr. Ruschenberger and Mr. J. S. 
Phillips — the Foreign copies to Dr. Prichard and James Morton, Esq., the author's 
uncle. In the Foreign copies, the letter to Mr. Phillips is inserted at the end of 
the Yolume." 
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MI8CELLA1VIE8. 

DOMESTIC AND FOREIGN. 

1. Aurora Borealis of September 3t 1639. — ^The following extracts 
from observations made at Middlebury, Vt.^ by Prof. A. C. Twining, 
(and published in the People^s Prcss^ SepU 10, 1839,) were intended 
for insertion among other accounts at p. 261, but they were unaFoida- 
bly omitted. 

At 7h. 23m. P. M. — daylight being yet strong enough for ordinary 
purp(>(*es of vision — an irregular belt of thin whitish clouds was seen 
overhead, lying east and west; its constituent strata manifesting a 
tendency to arrange themselves in lines directed towards the magnetic 
pole, through which the southern boundary of the belt passed, leav- 
ing the hemisphere south of the pole unclouded. By attentive obser- 
▼atiun, some of the chiuds were seen to vanish so suddenly as to 
make it evident that the belt was auroral in its nature. Rosy tints 
were also just discernible in the N. E. and N. U^; and scion after in the 
N., faint streamers of light. The belt might probably have been seen 
earlier if my attention had been directed to it. As daylight departed, 
the phenomena became more decided. At 71i. 33m. a corona was 
discernible at the magnetic pole. The belt moved south — rapidly at 
first — then, to appearance, more slowly, and at last almost impercep- 
tibly ; the streaks which composed it blending their light, as they 
became more distant, till at 7h. 43m. they formed a twilight in the 
south, having a southern or lower boundary in the form of an arch, 
whose crown was elevated 10^, and beneath which arch the sky was 
clear, and dark by contrast, as often seen in the north. 

Various evolutions of the aurora presented themselves from this 
until 9h. 5m. when the arrangement was beautifully symmetrical. 
A broad, fan-like fheet, having its vertex at the corona, and opening 
towards the horizon, seemed ti» be letdown over the southern quarter 
from E. to W., presenting an assemblage of white, yellow, and red 
streumtT:*, indescribably grand. The corona also was perfect, and 
exhibited all around n fine striated and mottled appearance, like the 
most delicately figured fancy-work. From 9h. 21m. to 9h. 23m. the 
aspects were of such glory and beauty as to excite transports of ad- 
miraiion. I have witnessed all the remarkable auroras of the last 
five years, in the latitude of New Haven, Conn., but this, for the time 
just specified, as Icsitt doubled in splendor the finest o( them all. • ♦ • 
At 9li. 31m. the aurora was comparatively faint, hut embraced the 
entire concave; — streamers ascending from every side t<iwards and 
up to the corona, like the rafters of a dome. Just at this moment 



appeared for the first time« auroral wai>es or the merry dancers.^ 
Tbe^c were very decided and magnificent, and continued their play 
with various degrees of activity^ — all other phenomena seeming to 
give place to them, until llh. 10m., at which time the aurora had en- 
tirely disappeared except a faint zone of twilight from E. to W. • * • 
At Ih. 23m. (A. M. 4th) the auroral waves were extremely active ; 
and luminous currents were seen ascending to the corona, distinct 
from the waves or flashes, and making directly up in the course of 
the streamers. This was to ipe an entirely new phenomenon. There 
was in fact a combination of three phenomena. 1st. The streamers^ 
which formed the dome, and seemed to be fixed. 2d. These seemed 
to be the conductors of a svbtlc but just discernible fluid, which 
ascended along or beneath them. 3d. This subtle ascending fluid 
seemed like a medium in which the auroral waves exhibited them- 
selves. This is a description of appearances only. It seemed to the 
spectator as if ho was looking up the cupola or funnel of a furnace 
along which heated vapors were axcending with a rush like that of a 
mill-race ; the vapors being every where pervaded by the flashes and 
flickerings of the auroral waves. Both the waves and the upward 
currents were most active as they approached the region of the co- 
rona, and were not discernible below about 20^ of altitude. At 2h. 
10m. I found the waves and all the phenomena faint. The watchman 
at the cotton manufactory states, however, that near this time there 
was a period of extreme splendor continuing about two minutes. 

2. Meteoric Observations in November and December , 1839. — At 
the time of the expected appearance of an unusual frequency of me- 
teors on the 14lh of November, 1839, the sky in this region was so 
much obscured by clouds, that it could not be determined whether or 
not there was any uncommon meteoric display. Clouds prevented 
observation here also on the evenings of the 5th, 6th, and 7th of De- 
cember, 1839. No accounts have reached us of observations at these 
datc^s in places where the sky was clear. 

Observations for meteors were made here on the evening of Octo- 
ber 8, 1839, and on the mornings (between 3h. 30m. and 6h. A. M.) 
of October 9, 11, 10, but no unusual meteoric frequency was delected. 
The general radiation of the meteors was then from the region of the 
constellation Gemini. (See this Journal, Vol. xxxv, p. 366.) 

No intelligence has yet arrived here concerning the result of meteoric 
observations at the August epoch in southern latitudes. It would not 



* It if probable that they were seen Bimultaneouslj at Middlebory and at New 
Haven, (see p. 260,) the time being uncertain within three or four minutes. 

Vol. xxxviii, No. 2.^Jan.-Marcb, 1840. 48 
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be surprising if it should be found that this display is chiefly limited 
to the northern hemisphere. Tlie inhabitants of the southern hemi- 
sphere may, howeveri at other seasonSf be favored wiih meteoric dis- 
plays which are to us invisible. E« C. H. 
New Haven, Conn. 

3. New edition of Eaton's Manual of Botany. — ^The eighth edi- 
tion of this popular Manual will be published in the course of the 
spring of 1840, by Mr. Elias Gales, bookseller, Troy, N. Y. The title 
in full, is North American Botany ; comprising the Native and Com- 
mon Cultivated Plants North of Mexico : Genera arranged accord- 
ing to the Artificial and Natural Methods. In this edition. Prof. 
Eaton is associated with John Wrioht, M. D., Prof. Veg. and An. 
Phys. in Rensselaer Institute ; Mem. Yale Nat. Hist. Soc, &c., from 
who^e labors the public may justly expect that the book will receive 
much increase of value. It will contain indications of the medicinal 
properties of plants, from Lindley's Medical Flora; with numerous 
other valuable additions and improvements, and will constitute a vol- 
ume of about 550 pages, large 8vo. 

4. Experimental Researches in Electricity ; by Michael Fara- 
day, D. C. L., F. R. 8. Reprinted from the Philosophical Trans- 
actions of 1831-1838. London: R. 6l J. E. Taylor, 1839. 8vo. 
pp. 574. 8 plates. — This volume comprises the fourteen series of 
Experimental Researches which this distinguished author has pub- 
lished in the Philosophical Transactions, and which are now reprinted 
in order to supply the series, accompanied with an Index, in a conven- 
ient form, for a moderate price. These Researches have contributed 
greatly to the advancement of the science of Electricity, and are too 
well known and appreciated to need any commendation at our hands. 

6. A New Comet, — At 28 minutes after 3h. A. M., December 9, 1839, 
(civil reckoning at Berlin,) a new comet was observed by Encke, at 
the Royal Observatory at Berlin, Prussia, at which time he found its 
right ascension to be 13h. 42m. 44s. ; and its southern declination, 
ir 30'. 

At 6h. 31m. 13s. A. M., December 10, (civil reckoning at Altona,) 
Professor Schumacher, at the Observatory of Altona, determined the 
comet's place to be in R. A. 13h. 43m. 45s. ; N. Dec 8' 18" ; at 6h. 
2m. 42s. A. M. of the 11th, according to the same observer, the com- 
et's place was in R. A. I3h. 53m. 19.27s. ; N. Dec. 27' 57.7". 

At the Observatory of Hamburg, December 15, at 4h. 21m. 55.38^ 
A. M. (civil reckoning at Hamburg,) M. Rumker found the place of 
the comet to be in R. A. 14h. 32m. 59.498.; N. Dec. 1° 39' 33.49'.— 
Extract in N. Y. Jour, of Com. Fth. 1, 1840. 
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6. Reports on ike Fiskes^ Reptiles and Birds of Massachusetts. 
Published affreeably to an order of the Legislature^ by the Commis- 
sioners on the Zoological and Botanical Survey of the State. Bos- 
ton. 8vo. pp. 426. 4 plales.< — This volume, prepared under the fos- 
tering care of the enlightened and liberal State of Massachusetts, is 
a modt valuable contribution to science. The first and second reports 
are drawn up by D. H. Storer, M. D. ; the third (on the Birds) by 
Mr. W. B. O. Peabody. The report on the Fishes is by far the best 
treatise on this department which has been published in our country. 
That on the Reptiles, being prepared at short notice and under several 
disadvantages, is probably less complete than it may hereafter be 
rendered ; but it is nevertheless a work of which the author has no 
reason to be ashamed. The birds of our country having been so 
thoroughly described by Wilson, Bonaparte, Audubon, Nuttall, and 
others, Mr. Peabody considered it unnecessary to copy at length 
their scientific descriptions, and has therefore very properly given 
especial attention to an account of their habits. The remarks upon 
these reports, by a committee of the Boston Nat. Hist. Society, (pub- 
lished at p. 393,) render it unnecesAary for us to say any thing more 
in their praise. 

7. Telescopes* 

To the Editors — Agreeably to your request, I forward you a de- 
scription of my telescope, with many thanks for your kind offer. 

It is fitted up in very handsome style, near 8 feet long and 6 in di- 
ameter, objective treble glass, with a magnifying power of about 
180; price, $4,000. 

In 1821, while at Warsaw, the Emperor Alexander ordered me to 
make a telescope for his college, such as the one I have now finished, 
but could not undertake it in consequence of the difficulty of obtain- 
ing a suitable piece of flint glass. In travelling through England and 
France, I met with a piece which enabled me to finish one of the 
above power, and which I am confident will give satisfaction to men 
of science. 

I have one in hand, of much larger dimensions, viz. 16 or 18 feet 
long, and 12 or 14 inches diameter, objective glass, but from want of 
means, cannot proceed with it. 

If any society here would advance me 8l»000 on the above instru- 
ment, they might use it, and I then could proceed with the larger one. 

I have to lose a great deal of time in sending to England and France 
for flint to grind here, but have some now on the way. 

I have encouraged the glass manufacturers in this country to make 
flint glass, and I hope, ere loog» to be enabled to gel it here instead 
of having to send to Europe. 
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Should you visit New York soooi you would honor me much by 
calling upon me, and I then could explain myself* more fully. May 
I beg the favor of your sending roe that number of the American Jour- 
nal in which the description of the telescope will appear. "With very 
many thanks for the trouble I have occasioned you, 

I remain your obedient servant, Leon LswEMBSRe. 

New York, 28th Feb., 1840. 

8. Interesting' Minerals. — ^The subscriber has recently supplied 
himself with an additional collection of the interesting mineraU of 
Nova Scotia, formerly discovered by Dr. Jackson and himself, and is 
desirous of exchanging them for those of other regions, foreign or 
domestic. The minerals are similar to those found in the trap rocks 
of other countries, and the specimens have been selected with great 
care, are of good size, and most of them beautifully crystallized, 
often uniting in the same mass, several different species.* Those who 
may wish to exchange for them specimens of an equivalent charac- 
ter, will please forward to the subscriber a list from which he may 
make a selection ; his object being to obtain those from localities with 
which his cabinet is not already supplied, without adding much to his 
stock of duplicates. The minerals comprise moHt of the species of 
the genus Kouphone spar oC Mobs and Haidinger, besides roost of 
the varieties of rhombohedral and uncleavable quartz, with several 
interesting ores of iron and copper, crystallizations of carbonate and 

sulphate of lime, Slc, &.c. Francis Alger. 

Boston, January 1, 1840. 

9. Observations Meteorologiques et Magnetiques faites dans Veten- 
due de V Empire de Russie redigees et publiees auxfrais du Gouverne- 
ment^ par A. T. Kupffer, Mem. Acad. Sci. St. Pet. Toroe ler. St 
P^tersbourg, 1837. 4to. pp. xlvi and 196. — We have been favored by 
the author with the first volume of this valuable work. It contains, 
1st. Extracts from the instructions given to the officers of the mines, 
appointed to make meteorological and magnetical observations iu the 
Russian Empire, and 2d. Series of tables of observations in meteor- 
ology and in magnetism, made at St. Petersburgh and at Catherineo- 
burg, in 1835, 1836. The meteorological observations were taken 
eight times per diem, and appear to have been made with very great 
care. 



^ For an enumeration of these minerals, the reader is referred to Vols, ziv and xt 
of this Journal, and to the Memoirs of the American Academy, for 1833, new 
series. Having recently inspected them in Mr. Algeria cabinet, we can bear tes- 
timony to their extraordinary beauty and perfection. — Eds. 
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At CatherinenbOTg, from the observations made ererj day of De- 
eember, 1836, by M. Reinke, the magnetic declination was found to be 
50 5' 23// east. At the close of the Toluipe is a series of correspond- 
ing observations made at St. Peteraburgh, on the horary variations of 
the magnetic declination, during various days in 1835 and 1836. The 
observations were generally made at intervals of five minutes through- 
out the entire twenty-four hours. Observations of this nature are 
now regularly made in various parts of the world, and will soon be 
greatly extended, through the zeal and liberality of the British nation. 
Vie trust that the series, of which the volume before us is so excellent 
a beginning, will be long continued, and that it may excite the honor- 
able livalry of all civilized nations to take part in so important a sci- 
entific enterprise. 

A recent letter from Sir John Herschel to his di8tins[uished corre- 
fpondent in Boston, expresses an earnest wish that magnetic obser- 
▼ations may be extended as far as possible on this vast continent. In 
anticipation of this view, the American Philosophical Society of Phil- 
adelphia had already addressed the Secretary of War on the subject—- 
(we trust with success) — and we believe we are correct in stating, 
that the Girard College of Philadelphia has appropriated funds for the 
establishment of a magnetic observatory in connection with that in- 
stitution. — Ens. 

10. On the geognostic position of the Zeuglodon^ or Basilosaurus 
of Harlan, — European geologists, whose attention has been direc- 
ted to the remains of this gigantic animal, seem at a loss to refer it to 
its position in the scale of formations. If they mean the European 
formation, of which the American is the equivalent or contempora- 
neous deposit, I am not surprised at their uncertainty, since the lime- 
stone, which abounds in the remains of the Zeuglodon, contains a 
group of fossils which have scarcely any analogy to those of any 
European formation. But the position of the Zeuglodon in the scale 
of American formations is well ascertained, no less than the remains 
of nine individuals having been found in the limestone of Alabama, 
immediately under the lower tertiary fossiliferous strata, with which 
the limestone contains a few species of shells in common. This for- 
mation seems to fill the chasm which in Europe has been often no- 
ticed to occur between the secondary and tertiary series, or the M ues- 
tricht deposit and the eocene, and has been termed by Dr. Morton, 
*' the upper cretaceous formation.'* It contains very few species in 
common either with the middle cretaceous strata below, or the lower 
tertiary above, and might with equal propriety be considered the last 
of the cretaceous, or the first of the tertiary series. Dr. Harlan has 
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referred them to the tertiary because they were covered by the eocene 
fossiliferous saods ; but the bones were found on the shore of the 
Washita River, where the debris of the tertiary has enveloped them, 
and led to the mistake. I traversed the section of Alabama where 
the Zeuglodon occurs, and collected the organic remains of the lime- 
stone which contains the bones, and therefore I can say without hesi- 
tation or doubt, that the gigantic animal is restricted to thia limestone, 
the vertebrae of the different specimens lying in a relative position to 
each other that could only occur where an animal has remained undis- 
turbed upon the spot^here it died. T. A. Conraj>. 

1 1. Professor JohtisofCs Analyses of Anthracite and Iran Ore. — ^lo 
the Journal of the Franklin Institute, November, 1839, is a valuable 
paper by Prof. Walter R. Johnson, Prof. Chem. and Nat. Phil. Med. 
Dept. Penn. Coll., entitled — Analysis of some of the Anthracites 
and Iron Ores found on the head waters of Beaver Greeks in the 
.Counties of Luzerne^ Northampton and Schuylkill^ Pa. The paper 
contains an account of the geological arrangement of the coal fields 
lying near the head waters of the Beaver Creek, which were explored 
by Prof. J. in the summer of 1838, and from which the specimens 
analyzed were obtained. From the cutting made for the railroad 
leading to the mines of the Beaver Meadow Coal Company, it is evi- 
dent that there is more than one flexure in the Beaver Meadow Coal 
Trough. ** In this cutting there is displayed a nearly vertical bed of 
coal, more than 30 feet in thickness ; having, however, a real posi- 
tion or dip of S. 10° E. 85°, and consequently a course or strike N. 
80° £.'* To the geological account succeed the descriptions and 
analyses of various specimens of anthracite. 

No. 1. Sp. grav. 1.613. Water, 3.43; gaseous matter volatile at 
bright red heat, 4.08; carbon not volatile by simple heat, 87.4S; 
earthy matter, 6.01=100. 

No. 2. Sp. grav. 1.594. Water, 3.26; other matter volatile at red 
heat, 1.05; carbon, 91.69; earthy matter, 4.«=100. Analysis of the 
anhes of No. 1 and 2, gave, on an average, silica, 52.375 ; alumina, 
36.745; peroxide of iron, 8.125; lime, 1.550; magnesia, 1.275. 

No. 3. Sp. grav. 1.630. Volatile matter, 9.6; carbon not volatiliza- 
ble by simple heat, 85.337 ; earthy matter, 5.063«100. The com- 
bustible gas given out in the distillation of this coal is of considera- 
ble amount, and indicates it as a fuel well adapted for use under steam 
boilers. 

No. 4. Sp. grav. 1.560. Water and combustible gases, 6.89; car- 
bon not volatile by simple heat, 91.64 ; earthy residuum, 1.47»»100. 
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"oC J. remarks : ** In comparing the reanlts in the aboTe analyses 
those of other experiments on anthracite, I find the average 
mt of carbon much greater than has heretofore been assigned to 
species of fuel. Thus, of twelve species of anthracite analyzed 
erthier, the mean per-centage of carbon was 79.15; ashes, 13.25; 
tile matter, 7.37." 

>. 5. Sp. grav. 1.6127. ' Combustible carbonic oxide, and a little- 
nrettcd hydrogen expelled at red heat, 3.55; carbon not vola- 
ble by simple heat, 86.06; earthy matter, 3.71a- 100. 
J. 6. Sp. grav. 1.559. Water, .390; gaseous matter, including 
3 azote, volatile at bright red heat, 5.515; carbon, not volatiliza- 
>y heat, 91.016 ; earthy matter and oxides, 3.079«100. 
on Ores. — The bed of iron ore from which were taken the sam- 
examined by Prof. Johnson, is found on the southern declivity 
le bluflr, about forty rods northerly from the south fork of Beaver 
(k. The thicitness of the bed of ore and shale is seven feet, and 
« seventeen feet beneath the surface of the ground at the point 
re it is opened. The first variety analyzed gave by the usual 
Y in the dry way, the following results : 

Water, expelled at 250°, . . • . 0.4 

Carbonic acid, 26.6 

Cast iron, 33.8 

Earthy matter, 26.64 

Oxygen, 12.55 
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he ore has a light bluish ash color, is moderately tough before cal- 
tion, and has a spec. grav. of 3.247. The pig metal given in the 
Y is soft, tough, and of a dark gray color. The cinder is a trans- 
Dt, nearly colorless, glass, very fusible, and contains few adher- 
particles of metal. The use of pure carbonate of lime as a flux 
le proportion of one part of this metal to six parts of' raw mine, 
produce a complete reduction of the ore and fusion of the earthy 
edients. Assayed in the humid way, this ore yields the following 
Its: 



T*ab«/I, • • • • • 1 

Carbonate of iron, • • • . 


63.20 


" of lime, . . . , 


2.50 


** of magnesia, 


2.27 


Oxide of manganese (?)... 


2.00 


Silica, 


17.50 


Alumina, 


10.55 



98.42 
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The above quantity of carbonate correnponds to 39.1 per cent of 
protoxide or 30.45 per cent, of pure metallic iron, which is 3.35 per 
cent, below the above yield in pig metal, or it is 9.9 percent, of the 
p'xg metal itself, to be rei^rded as pure iron matter ; which is proba- 
bly very near the true average amount according to the latest and best 
analyses. The yield in iron is equal to the average of Scotch ores in 
the neighborhood of Glasgow. 

The second variety of the- ore examined, was a sample from the 
same locality, but from a different part of the bed from that in which 
the preceding was found. Sp. grav. 2.896. Assayed in the dry way 
it give — 

Water, 13.12 

Pig metal, 44.96 

Earthy matter, . • . . . 24.804 

Oxygen, 17.1 1 

The ore seemed to have suffered a change by atmospheric influen- 
ces, from the condition of a carbonate of the protoxide of iron, to 
that of a hydrate of the peroxide ; in which process some of the 
earthy ingredients may have washed away. Analyzed in the hvmid 
way, it gave — 

Water 13.12 

Peroxide of iron, with a trace of manganese, 63.65 

Silica, . 13.45 

Alumina, 8.77 

Magnesia, 1.01 

100.00 

The quantity of peroxide of iron corresponds to 44.55 per cent, of 
iron, or .41 per cent, less than that of the metal actually obtained. 
Hence it appears thiit the quantity of iron remaining in the cinder, is 
very nearly equal to that of the carbon, &.c., in the pig metal. 

Near the second bed of coal opened on the slope of the hill north 
of the northern branch of Beaver Creek, Prof. J. found some ore 
thrown out in excavating a coal shaft. It is of a brown, or yellowish 
brown color, compact, with small shining particles. Sp. grav. 3.555. 

At a temp, of 330^ it loses in moisture, . 0.550 

By strong calcination, it loses of water, . 10.048 

It contains of peroxide of iron, . . 71.120 

*' earthy impurities, • . 13.382 

100. 

The quantity of pig metal obtained in Prof. Johnson's analysis was 
49.77 per cent. ; its c^lor dark gray ; structure crystalline, granular. 
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It was soft, tough, and well adapted for foundry purposes. The cin- 
der wan a perfect glass, translucent on the edges, of a smoky color, 
readily fusible before the blow-ptpe* and consequently it presents no 
obstacle to the free running of iron in a furnace. This ore being in 
the immediate vicinity of the richest of the coals above described, 
pill be a highly Taluable resource, if it shall be found in beds of such 
thickness, and with such accompaniments as to render its attainment 
noi too expensive. 

* 

12. Parasite of the eggs of the Elm-tree Moth.^^-On the 15th inst. 
[ noticed several minute insects busily engaged in thrusting their 
sggs into the eggs of the Elm-tree Canker-worm Moth^ — (supposed 
to be the Geometra vernata of Peck,) which had been laid a short 
time previous. On applying a microscope, it was immediately appa- 
rent that this parasitic insect belongs to the genus Platygaster of 
Latreille. Of this genus. Say has described one American species, 
[Contrih. Mad. Lyceum, p. 81, Philad., 1829,) and Mr. F. Walker 
lias published descriptions of ninety nine foreign species, in the JSii- 
\omological Magazine^ London, October, 1835. "Whether the insect 
in question is new or not, I have been too much occupied to deter- 
mine. Should it prove to be new, I shall endeavor to give some 
Account of it hereafter. The parasite appears quite abundant, and 
must be of great service in checking the increase of the canker-worm. 

K C. Herrick. 

New Haven, November 30, 1839. 

13. Crreat Earthquakes in Burmah. — The following account is 
from a letter written by Eld. E. Kincaid, Baptist Missionary in Bur- 
mah, to Dr. L. C Paine, Albion, N. Y., and published in the Uiica 
Register of Jan. 17th, 1840. 

•* On the 23d of March, 1839, between three and four in the morn- 
n^, Ava was visited with one of the most terrible earthquakes ever 
mown in this part of the world. A loud rumbling noise, like the 
oar of distant thunder, was heard, and in an instant the earth began 
reel from east to west with motions so rapid and violent, that pen- 
ile were thrown out of their beds and obliged to support themselves 
»y laying hold of posts. Boxes and furniture were thrown from side 
o side, with a violence similar to what takes place on board a ship in 
. severe storm at sea. The waters of the river rose, and rolled back 
or some time with great impetuosity, strewing the shores with the 
vrecks of boats and buildings. The plains between Umerapora and 
he river were rent into vavt yawning caverns, running from north to 
louth, and from ten to twenty feet in width. Vast quantities of wa- 
er and black sand were thrown upon the surface, emitting at the 

Vol. xzxviii, No. 2.— Jan.-March, 1840. 49 
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Mine time a strong sulphnreoas BmelK As you will supposey the 
cities of Ava, Uroerapora, and 8againg, are vast piles of ruins, burj- 
iog in their fall great numbers of unfortunate people who were asleep 
at the awful moment. The destruction of life» howerer* is not so 
great as might have been expected from the entire overthrow of three 
large and populous cities. The reason is, the great mass of the people 
live in wood and bamboo houses. Had the houses in these cities been 
built of bricks and stone, as cities are built in America, the entire 
population must have perished. Every thing built of bricks, — houses, 
monasteries, temples, pagodas, and the city walls, are all crumbled 
down. Of all the immense number of pagodas in Ava, Umerapora, 
and Sagaing, and on the Sagaing hills opposite to Ava, not one is 
standing. The labor and wealth of ages, the pride and glory of 
Boodhism, have been laid low in the dust in one awful moment. * * * 

*' Letters from Ava up to the 11th of April, inform us that the rum- 
bling noise, like distant thunder, had not yet ceased ; and shocks, often 
considerably violent, were felt day and night, with seldom as much as 
one hour's intermission. The extent of the great shock, or rather 
the succession of great shocks on the morning of the 23d of March, 
is not yet fully ascertained. It was felt so severely in Maulmein, that 
many sprang out of bed, supposing a gang of thieves had broken into 
the house, yet it was not violent enough to do any damage. As far 
as is now ascertained, Prome to the south, and Bomee to the north 
of Ava, were entirely overthrown by the earthquake ; so that from 
Prome to the borders of China, more than six hundred miles north 
and south, embracing the most populous parts of the empire, not a 
single pagoda, temple, or brick building is left standing. The earth- 
quake was severe in Arracan, and an old volcano on the island of 
Bromree was re-opened, and the long-concealed fires, mingled with 
smoke and ashes, rose to a fearful height It remains to be ascer- 
tained, how far this great earthquake extended into China ; but as 
there are several volcanoes among the mountains between Burroah 
and China, it is more than probable to me that there are subterranean 
communications between these volcanoes in the north and the volca- 
noes to the south, as among the mountains between Arracan and Bur- 
mah, and in the island of Bromree, and also on the Andeman islands 
in the Martiban gulf. 

"The two extremes are more than one thousand miles apart, in a 
direct line north and south. But the fact that the whole intermediate 
country was shaken at the same moment, and a prodigious subterra- 
nean noise was heard, resembling the rolling of thunder, is, I think, 
satisfactory evidence that there are subterranean communications be- 
tween these widely separated volcanoes. Uow else can we account 
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so terrible kn earthquake OTer so Tast an extent of country ? The 
ncidence of Tolcanic eruptions and earthquakes is not remarkable, 
; that several hundred miles of territory, with all its mountains and 
ers should be thrust up and thrown into undulating motions at the 
ae moment of time, accompanied by sounds from the depths of the 
thf like the rolling of thunder, are phenomena which cannot be 
taunted for on any other supposition than that of Tast subterranean 
S8 of communication between volcanic mountains*" 

14. Progress of the U. S. Exploring Expedition, — ^The following 
\er from the Commander of the Expedition was received by the 
wy Department about the close of January, 1840. 

U. S. Ship Vincennes, Matavai Bay, Island of Tahiti, Sept. 15, 1839. 
?tr— I have the honor to report my arrival at this anchorage, after 
assage of sixty days from Callao ; having been employed in exam- 
ig and surveying many of the islands to the northward and east- 
rd ; and take leave to submit the following report of the operations 
the exploring squadron, under my command, since my report dated 
Callao on the frrst of July last 

l¥e sailed from Callao on the 13th of July, after completing our 
iplies of stores and outfits, having been much expedited by the (k- 
ties and kind attentions of Capt. McKeever, in command of the 
ited States ship Falmouth. 

^e steered a westerly course through the trade wind, with fine 
ather. On our track we passed over the location assigned to an 
md, as laid down in Arrowsmith's chart, but saw nothing of it, or 
r appearance of land in the vicinity. 

!>n our route, daily observations were made of the deep sea tem- 
■aiure and dip. AVe made the island Clermont de Tonnin on the 
h of August, of which we completed a survey, and ascertained the 
gitnde of iu southeast point to be 136^ 21 12^' W. and latitude 18^ 
49" 8. 

?rom thence we proceeded to Serle Island, the distance from Cler- 
nt de Tonnin being twenty seven miles. Here, again, we made a 
eiiil survey of the island, finding its southeast point in longitude 
r 4' 10" W. and latitude 18° 21' 10" S. 
We saw nothing of Minerva Island. 

i¥e then proceeded to the northward toward the Disappointment 
lap of Byron, and in our way fell in with Hondon Island, (which 
s uninhabited,) and found ifs southeast point in longitude 138^ 4T 
' W.; latitude 14^ 55' 40" S. 

E^rom thence to Wyhite, one of the Disappointment group, the 
ihweat point of which we found in 14F IT 24" W. longitude, and 



388 Miscellanies. 

\AP l(y 3(y' S. latitude. We surveyed the islancU and had 
cation with the natives. From thence we steered to the second iilui 
Otooho, and found the longitude of its centre to be 141^29^d(rW, 
and latitude 14^ 3' 20" S. After which we again steered tothci 
ward for Ravaka, lying to at night, owing to the dangerous 
tion ; and on the 30th of August we made an island to the oorlkavi 
of Rarika» nut laid down on any chart, which I named Ring's Utti 
from the name of one of the crew of this ship, who first discotafl 
it from aloft. We made a survey of it, and found the longitude rf 
its centre to he 144^37 45" W., and latitude 15^44' ](r& Wf 
landed, hut could find no inhabitants, although there were appemfr 
ces uf the pearl fishery having been carried on by the natives. 

From thence we visited Rarika, and made a survey of it; tliebi* 
gitude of the entrance to its lagoon is 144<^ 57 62" W., latitads]f 
6' 30" S. We landed, and found the natives very friendly. Wetoik 
on board one Englishman from this island, who had been leftbja 
vessel engaged in the pearl fishery some time previous. 

To the westward, and in sight of Rarika, we discovered anoto 
large island, which is not laid down on any chart, which I Dasici 
Vincennes Island, after this ship ; its southwest point is in longitsde 
145° 12^ W., and latitude 16"^ 39^' S. ; northwest point in longitude 
145^ 18' W., latitude 15° 52' 40 ' S. 

From thence wc made Carls-Hoff, 28 miles to the westward, aadii 
longitude 145° 28^ 36' W., latitude 16° 36' S., which, finding er^on^ 
ousiy laid down, we surveyed. 

From thence we made King George's group, and searched for tbc 
two islands westward of them, which have hitherto been consid€^ 
ed doubtful, and were supposed to be the Waterland of Le Maire. 
The northern island, Wilson or Waterland, is in longitude 146^$' 
67" W., latitude 14° 26' S. These we surveyed, and having ascer- 
tained the existence of two islands, I named the second one Peacock 
Island, as that ship first made the signal of having discovered it; itfl 
longitude is 146° 25' 37', latitude 14° 34'. Here I had an opportu- 
nity of observing the eclipse of the sun, (Sept. 7.) 

The squadron then separated ; the Peacock passed to the Rurick 
chain of islands and along the south side of Prince of Wales island 
the Vincennes taking the north side, the Porpoise and Flying Fisii 
having been ordered to make investigations of islands in that vicinity 

These islands have been carefully examined on all sides, which hv 
resulted in detecting many errors of the charts and of former deter 
minations. 

From thence we proceeded to Matea island, which we surveyed, 
ond from thence direct to this anchorage. 
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The explorations and surveys were made in the boats and vessels, 
frequently running with the vessels within a quarter or half a mile 
Df the shore and coral reefs ; and I am happy to inform you that not- 
iriUistanding the dangerous navigation among these islands, we have 
escaped without accident, and I flatter myself that I have carried into 
effect most fully all that part of your instructions referred to in the 
notes of Admiral Krusenstiern, which were attached to and formed a 
]Miri of II em. 

No opportunity has been omitted to land upon the islands and es- 
tablish a friendly intercourse with the natives, and to make all possi- 
ble observations and collections in the diflerent departments, all of 
which will be disposed of agreeably to your instructions. 

On my arrival here, I was gratified to find by the observation had 
al point Yeners-, my chronometers in error only V and 3" with the 
longitude of that point, 

I shall remain here only a few days to complete our observations 
and procure a supply of wood, water, fresh provisions, and vegeta- 
bles, for the crew, and proceed to carry out your farther instructions 
with all dispatch. I have the honor to be, Sir, most respectfully. 
Your obedient servant, 

Charles Wilkes, Commanding Exploring Expedition, 

To the Hon. J. K. Paulding, Secretary of the Navy. 

15. The Twilight Bow. 

To the Editors — I have for several years been in the habit of 
observing a daily meteorological phenomenon which occurs twice 
in the 24 hours, and which, so far an I have been able to ascertain, 
has never been noticed in any scientific work, and yet seems worthy 
of the attention of philosophers. I mean the appearance, morning 
and evening, of a prismatic bow* Having shown the bow to several 
friends, they were equally struck with the fact that so obvious, and at 
the same time so beautiful a phenomenon, should not have attracted 
attention. It may still have been noticed in some scientific journals, 
though it has escaped my observation. 

The bow in the morning begins to be defined in the west about half 
an hour before sunrise. The height of the arch is about 15° above 
the horizon, and spans nearly, perhaps quite, 180°. Its first aspect 
is that of a blue belt, the red next appears like a faint blush above 
the blue, producing the purple as it mingles with the blue. Then 
appears the yellow above the red, producing the orange ^s it mingles 
with the red. As the sun advances towards his rising, the bow de- 
aeends to coincide with the horizon, and at an angle of 8° above the 
horizon, or about 15 minutes before sunrise, the colors are most dis* 
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tinct and coneentraled. At sunrise^ the bow eoineidei with the 
horizon. 

In the appearance of the evening bow, the whole process of appear^ 
ance and disappearance is in a reverse order : the bow is in the east ; 
it rises at sunset, and disappears in about half an hour. 

The bow is best seen in the clearest atmosphere* and then an hour 
before sunrise* a second series of colors forms another boW within 
the other, and the same height above the horizon, very faint, it is 
true, and diffuse* but still very perceptible ; so that the series of 
colon, naming them as they proceed from the centre, and always 
naming the yellow first, would be yellow, blue, red, yellow, blue, red. 
I have long observed in examining the various series of prismatic rings 
that occur in nature, that the order of colors is not the same in the 
various series. Now in a series of three, we can have but two orders ; 
either there will be 1, 2, 3 ; 1, 2, 3 ; or 1, 3, 2 ; 1, 3, ^ In the pris- 
matic spectrum there are but three primitive colors. Every series of 
concentric prismatic rings will therefore be one of two ordera. The 
choice of a color to commence with in reading the orders of colors 
in any series, is indeed arbitrary, the result will always be the same, 
but as it is necessary to fix upon one, let us fix upon the yellow, and 
always read from the centre outwards ; this method will fix the order 
of any series, and the two orders may then very properly be termed 
the blue order or the red order, according as the blue or the red fol- 
lows the yellow in reading the series. To illustrate these remarks I 
would state, that the rings produced by thin plates are of the red 
order ; the halo round the moon is of the blue order ; the series 
round a candle, seen through gauze, is of the red order ; the series 
on metallic plates, produced by throwing the flame of a blow-pipe 
perpendicularly upon a plate of metal, is of the blue order ; the 
rainbow is of the red order ; and in conformity with this arrange- 
ment, the bow which I have been describing, and which may perhaps 
with propriety be called the Twilight Bow^ is of the blue order. 

Perhaps some of your correspondents can explain this meteoro- 
logical phenomenon. Your obedient servant, 

Samuel F. B. Morse. 

New York Citj University, Dec. 1, 1839. 

Note. — The Twilight Bow has, we believe, been often observed, 
but we do not know that any description of it is to be found in print. 
The blue portion of the arch appears to lie within the earth*s 
shadow. — Eds. 

16. Lectures on Phrenology <, by George Combe^ Esq,^ of Edin- 
burgh, in New Haven. — A large audience, embracing a fair proper- 
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of caliivated minds, recently listened atteiili?ely to Mr. Combe's 
ures on phrenology and mental philosophy, delivered in New Ha- 
» His course occupied thirteen evenings, each lecture being two 
rs long» with an intermission of hve minutes. 
. thirteenth lecture, on physical educationt was added to the usual 
rse of twelve, and paid fur extra, at a very reasonable rate, in or- 
to purchase his collection of busts and masks, which object haa 
n effected in consequence of a full attendance for that purpose, 

ihey are to remain in New Haven, 
luring the eighteen months that have elapsed since the arrival of 

Combe in this country, its people have, in many places, enjoyed 

opportunity of hearing phrenology explained by one of its most 
omplished professors. The sterling good sense and integrity- 
extensive and various science — the numerous illustrative anec- 
B8 — the clear method — the unity of design and execution — the 
plicity of language and the absence of all pretension, which char- 
trize Mr. Cumbe's lectures, have secured for him the respect, es- 
n and kind regard of his hearers. 

!*hat all who listened, especially for the first time, to the details of 
i extraordinary branch of science, should fully adopt, or even en** 
ly comprehend them, is not to be expected. But whatever opin* 

may be formed respecting the external manifestation of the men- 
powers and sentiments by the size and figure of the cranium, no 
) can doubt that all which disiinguishes man from the animals, is 
nifested through his mind — that the propensities and the faculties 

real, and therefore an able analysis of them by a master, must 
r be an interesting and instructive thing. There is no doubt that 

knowledge admits of important practical applications, and that a 
t comprehension of human physiology and anatomy, would correct 
ny errors in education, and lead the way to reform in many impor* 
t particulars as regards our habits of life. 

We have no time or space in this passing notice, to add any thing 
re than our good wishes for Mr. Combe, assured that he has made 
7 favorable impression of his powers and character in the country 
ich he is about to leave. - 

17. Proceedings of the Boston Society of Natural History, com" 
^d from the Records of the Society^ by Jeffries Wyman, M. D., 
carding Secretary. 

:L 2, 1839. — Georoe 6. EiiEiisoN, Esq., President, in the chair. 

The president made a report on a specimen of the Lycopodon gi' 
mteuvif of Batsch. Its greatest circumference was 3 feet 4i inches ; 
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least do., 2 feet 9i inches ; greatest length, 1 foot 3 inches ; weight, 
6 pounds. At a distance, it had the appearance of a large bundle 
made of Tery dirty silk ; near at hand, it resembled dirty white 
buckskin, or kid. It rested on the ground, its point of attachment 
being a very short, black stipe, around which the skin had the fur- 
rowed appearance of a handkerchief drawn together to tie at the cor- 
ners. The surface, examined under a microscope, had the appearance 
of common white leather. The covering, or peridiam, is twofold ; 
the external layer is rather thin, and almost imperceptibly scaly ; the 
inner, rather tough and thick. The substance within was of a dose, 
soft, leathery, approaching to a fleshy consistence, having but little 
firmness. After having been kept a short time it became exceedingly 
offensive ; it however ceased to be so after the third or fourth day. 

Berkely says that the bavista sometimes attains the size of many 
feet in circumference, and when wounded, it heals by forming a web 
in the interstices, somewhat analogous to the veins of the truflle. 

Oct 15, 1839. — C. K. DiLLAWAY, Esq., in the chain 

Dr. D. H. Storer read a communication from Dr. J. P. Kirtland, 
of Ohio, describing fifteen species of fishes, accompanying which 
were colored drawings. The species are as follows : LuxtUus elon' 
gatvsy Semotilus biguttatus, Semotilus cephalvs, Amia colva. Lux* 
illus dissimiliSi Petromyzon argentcus, Ictkelis aurita, Icthelis 
nitida, Coregonus Artedii, Lota maculosa^ Catostomvs aureolus^ 
Etheostoma blenioides, E. caprodes^ Sciana oscular and Cychla faS' 
data. Of these specicf* five are new, and ten have not before been 
figured. Dr. Kirtland hopes to continue these communications till all 
the fishes of the western waters have been described. 

Dr. T. M. Brewer stated that recently he had an opportunity to 
examine the habits of certain birds, while on an excursion through the 
States of New Hampshire, Vermont and New York. His attention 
had been more particularly turned to the habits of the Hirundofuiva^ 
(Vieillot,) variously known as the Republican, Rocky Mountain, Cliff, 
Eave and Square-tailed Swallow, He had found their nests in Jaf- 
frey, N. H., to the number of one hundred and twenty, disposed in a 
single line, and completely occupying the eaves on one side of an old 
wooden church. A few were engaged in feeding their young as late 
as Aug. 20. The note, both of the young and the parent, is a sharp 
and shrill twitter, as loud and piercing as that of the canary bird. 
They made their first appearance in Jaflrey, also in New Ipswich, 
during the present season. They have however been observed for 
several years in Nelson, N. H., from which place probably emanated 
the colonies of more recent date. This bird was first described by 
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oty in 1807y from specimeDs obtained in St Domingo. It hasy 
rer, been for many years past known as a resident of the Rocky 
itains, from which region it has gradually moved eastward, and 
een successively discovered in Kentucky, upon the banks of the 
in New York, Maine, and of late in other New England states, 
appearance being followed by the partial exclusion of the barn 
ow. The nest, generally found in colonies, but occasionally 
ry, is composed of clay, having the form of an inverted retort 
the mouth being below and the interior lined with soft sub- 

20, 1639. — George B. Emerson, Esq., President, in the chair. 

OS BiNNET, Esq., made a report on the volume entitled. Reports 
I FiskeSy Reptiles and Birds of Massachusetts, giving a detailed 
nt of the history and progress of these Reports, and entering 
I critical examination of their contents. 

e report on Fishes by Dr. Storer, makes up the greater part of the 
le, and constitutes an important contribution to American natural 
y. Considering the short period of time allowed for its comple- 
it is exceedingly creditable to the author's science, and to his dili- 
and perseverance. A new impulse has latterly been given to the 
of ichthyology, by the publication of the works of Cuvier and Ya- 
nnes, and of Yarrell. The cultivators of science will hail the pres- 
Drk with pleasure, as coming from a country whose ichthyology 
ot long since pronounced by Cuvier to be a desideratum in natu- 
itory. But its appearance has an importance at this time inde- 
nt of its own particular merits, since it will serve as an eflective 
to the propagation of the mistakes and impositions of another 
on Massachusetts fishes, which has already been quoted by re- 
ible authors, and which was thus beginning to introduce confu- 
ind error into science. 

the small number of fishes appertaining to our territory, the whole 
er described being one hundred and nine, it is truly wonderful that 
comprise all those genera and many of the species which contrib* 
» largely to the subsistence of mankind, and which have fur ages 
bed the materials of an important branch of the commerce of 
18. The pages of this work furnish ample proof of their impor- 
to our community, by making known the fact that there are eigh- 
pecies which are objects of extended trade, and fifty-nine addi- 
species, which, distributed by the bountiful hand of nature in 
less numbers in the sea and fresh waters, and within reach of the 
St citizen, are or may be used as wholesome and nutritious food ; 
there only thirty-three species, which from their diminutive 
beir hideous form, their coarse structure, or from some prejudice 
ziiYiii, No. 2.— Jan.-March, 1640. 50 
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connected with them, are absolutely rejected. It has been said thai 
he should be considered a public benefactor, who makes but a sing^le 
blade of grass grow where none grew before ; the same honor ought 
truly to be accorded to another, who, though he cannot create, makes 
known to the community the existence of a new species of edible 
fishes, or that a species already known, though shunned or rejected 
from some unfounded prejudice, may be used with safety and advan- 
tage. This has been done to a considerable extent in this book, and 
no doubt with useful effect. 

The new species described are ten ; one, constituting a new genns, 
to which the author has giren the name of Cryptacanthodes macula- 
tU8. It is of the family of " mailed cheeks,'* and particularly dis- 
tinguished from any other genus of this family, by the existence of 
concealed spines on the operculum, preoperculum and scapular bones. 
It seems to be established on correct principles, and will undoubtedly 
be adopted by ichthyologists. The other new species are 

Pholis sub-bifurcatus, 

Leuciscus argenteus, 
" pulchellus, 

Morrhua Americana, 

Platessa ferruginea, 

Echeneis quatuordecem-laminatus, 

Syngnathus fuscus, 

" Peckianus, 

Monocanthus Masnachusettensis. 
One of these is the common cod, of Massachusetts Bay, which Dr. 
Storer considers not to be sufficiently identified with the Morrhua 
vulgaris, of Europe, and therefore describes it as a new species, 
under the name of M, Americana. If this is a new species, it is a 
most extraordinary instance of a most abundant animal having passed 
through the hands of various observers, for a great length of time, 
without detection, including within their numbers so celebrated a nat- 
uralist as Pennant. But it may be considered as very doubtful whether 
this be any thing more than a variety. The same fish appears to 
have been noticed by Dr. Mitchill, in his paper on the fishes of New 
York, as the M. callarias, (Lin.) The remarks of Dr. Storer prove 
very clearly that it is not the European callarias ; but it is doubtful 
whether Richardson's remark on Mitchill's, '* that it is probably a 
distinct species," meant any thing more than that it was distinct from 
the callarias of which he was then speaking. Yarrell, who was evi- 
dently acquainted with Mitchill's description, considered it to be the 
common cod, as must be inferred from his quoting his words under 
his own description of Morrhua vulgaris. He also states most ex- 
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pTessljy that the eastern coast of America, from the latitude of 66^ 
north, to that of 40°, is abundantly frequented by them. Le Sueur, 
too, an excellent ichthyologist, and well acquainted with the mar* 
kets of New York and Boston, where this fish may always be seen, 
did not consider it a novelty, although on the look-out for new spe- 
cies. The difference in the descriptions of the two species is not 
greater than that between other species inhabiting the shores of both 
continents. The number of fin-rays, particularly, seem to vary greatly 
from English species ; the number stated by Yarrell and Dr. Storer, 
never corresponding, except in the ventral fin, which, in the, family of 
Gadids, the only one in which comparison has been made, corres- 
pond in every instance. The question of identity now raised, will 
no doubt soon be determined, it being very easy to procure, through 
the fishermen, specimens of the true bank cod for examination. 

There are in the work some few errors of fact, and inaccuracies of 
language, which, though of little importance in themselves, deserve 
notice, that the author's attention may be called to them, in anticipa* 
tion of a reprint of his work, which without doubt will be called for 
before any considerable time shall elapse. 

These remarks on the report on fishes, will be concluded with the 
expression of a sincere hope, in which I doubt not all will participate, 
that Dr. Storer will continue to give his attention to this subject, and 
will from time to time bring before the society such new information 
as he may acquire. 

Having given so much time to the first report, there remains but 
little for the reptiles. The number of species of this class described 
is only forty. Of the order Chelonians there are eight, divided 
among the genera Emys, Sternotherus, Emysaurus^ Cistuda^ and 
Sphargxs. The numerous order of Saurians is represented by a sin- 
gle lizard. Of the Ophidians there are twelve, one of which, Co/ii- 
her occipitO'tncLculatuSy is a newly described species. The Batrachi- 
ana number seventeen, viz. of the genus Rana four, Hylodes one, 
Hyla. two, Bufo one, Salamandra nine. The descriptions are shorter 
and less elaborate than those of the fishes, and do not seem to have 
been produced with the same satisfaction to the author, but are en- 
tirely creditable to him. 

The number of species belonging to the class of reptiles in this 
state, is without doubt destined to be very much enlarged. The Emy- 
dea or fresh-water tortoises, and the Salamanders, two genera which 
are distributed in extraordinary numbers in North America, have not 
yet contributed their full proportion to the list. In conclusion, the 
Society may be congratulated on the appearance of these reports. 
Tbey are the legitimate fruits of the exertions of this institution in 
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disseminating new tastes and new sources of pleasmre and usefulness 
in the community. Taking into view their public character, they are 
the best proofs of the success of our efibrts, and should incite us to 
new endearors in the same cause. 

Dr. D. H. Storer exhibited the tails of two species of Ray, prob- 
ably of the genus Cephalopteroy both of which were provided with 
two strong serrated spines near their anal extremities. One of the 
specimens was smooth and the other covered with short and conical 
spines. He also stated that a species of Solea, had been found in the 
waters of Massachusetts during the last six months. 

Dec. 4, 1839. — George B. Emerson, Esq., President, in the chair. 

Prof. C. B. Adams read descriptions of two new species of shells, 
obtained by dredging, from the bottom of the harbor at New Bedford, 
viz. Pleurotoma plicata and Tomatella punctO'Striata. He also sta- 
ted that the Pholas costatus hitherto unknown in our waters, had also 
been found in the same locality. 

Prof. A. also read additional descriptions to the following species 
of Say, viz. Natica heros ; Turbo aculeus ; Solicurtus costatus^ and 
Solen costatus. 

Dr. A. A. Gould made a report on the shells from California com- 
mitted to him at a previous meeting. He found them to consist of 
Murex tricolor and bicolor ; Cardivm Californianum^ Trochus viU 
tatuSf Bulimus undatus, and several species of Purpura. 

Dec. 18, 1839. — Amos Binney, Esq., Vice President, in the chair. 

Prof. C. B. Adams read descriptions of two new species of shells, 
viz. Jaminia producta and Ancylvs fuscus, from Andover Mass. 
He also exhibited specimens of Valvata tricarinata^ in which the 
carinas were very indistinct. 

Dr. D. H. Storer made a communication to the Society, stating 
that all the specimens in the ichthyological cabinet had been arranged 
in their appropriate genera, and, as far as practicable, in their geo- 
graphical localities. The whole number of genera now in the cabi- 
net is one hundred and fifty eight, containing three hundred and forty 
four species ; of which one hundred and eighteen genera, and one 
hundred and ninety four species have been added during the last two 
years. 

18. Proceedings of the American Philosophical Societyj PhiladeU 
phia. September 20, 1639. — Professor Bache, on behalf of the Com- 
mittee appointed on the paper of Professor Elias Loomis, of West- 
ern Reserve College, Ohio, entitled *< Observations to determine the 
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Magnetic Dip at rarious places in Ohio and Michigan," reported in 
fiiTor of publication, and the Report was adopted. 

The observations recorded in this paper were made with a dipping 
needle by Gambey. The results are contained in the following table. 



l>iace. 


Latitude. | 


Longitude. 


Date. 


Magnetic dip. 


Hudson, Ohio, . 


4i°15 JN. 


81o24'W. 


September, 1838. 


72° 48.2' 


Hudson, Ohio, . 


41 15 


81 24 


April, May, 1839. 


72 46.8 


Cleveland, Ohio, 


43 30 


81 51 


May, *« 


73 26.0 


Detroit, Michigan, 


42 19 


83 03 


it «< 


73 42.6 


Ann Arbor, do. 


42 18 


83 45 


•c <c 


73 13.9 


Ypsilanti, do. 


42 14 


83 38 


cc <i 


73 18.0 


Monroe, do. 


41 55 


83 28 


«( «c 


73 32.3 


Toledo, Ohio, 


41 41 


83 33 


<i «t 


73 06.1 


Maumee city, Ohio, 


41 34 


83 38 


44 44 


72 49.1 


Sandusky, Ohio, 


141 29 


82 48 


44 44 


72 57.8 



Professor Loomis infers from a comparison of these observations 
with others made in the eastern part of the United States, that the 
lines of equal dip intersect the parallels of latitude, their direction 
being from about N. 82° W. to S. 82° E. 

Dr. Chapman, from the Committee appointed to apply to Mrs. Mad- 
ison, for certain meteorological observations made by the late Presi- 
dent Mitdison, reported that a number of documents had been receiv- 
ed, and presented them to the Society. The secretaries were di- 
rected to return thanks to Mrs. Madison for this donation. 

A necrological notice of the late Bishop White, prepared in pur- 
suance of the request of the Society, by Bishop De Lancey, was 
read. 

Dr. Chapman announced the death of Matthew Carey, of Phila- 
delpbia, a member of the Society, and Mr. Lea was requested to 
prepare an obituary notice of the deceased. 

Dr. Bache announced the decease of Dr. Robert Perceval, of Dub- 
Ko» a member of the Society. 

The Librarian of the Society was authorized to furnish to the fam- 
ily of the late Dr. Bowditch, to be placed in the library of the de- 
eeased, any volumes of the Transactions which may be deficient in the 
set belonging to Dr. Bowditch, and the future volumes, so long as the 
library shall be kept open for public use. 

Dr. Hays presented a table, compiled by him,of the peculiarities in 
various cases of individuals not able properly to distinguish colors. 
Mr. Kane added the comparisons which he had made, in the case of a 
Inend, with the specimens named by Dr. Dal ton, of Manchester, in 
ibe possession of Professor Bache. 

'ProtessoT Bache made a verbal communication of the measures ta- 
Imi by the British government, on the recommendation of the British 
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Association, and under tlie advice of the Rojral Society, for obtain- 
ing a series of magnetic observations in different quarters of the globe, 
in conjunction with a naval expedition in the southern hemisphere, 
under the command of Capt. James Clark Ross, and read extracts 
from letters of Professor Lloyd and Major Sabine, relating to the 
preparation for the undertaking. 

Professor Bache further stated, that on submitting the circular ad* 
dressed to him by the Foreign Secretary of the Royal Society, with 
extracts from the letters before referred to, and other information as 
to the nature and importance of the results to be obtained by this com- 
bined system of magnetic observations, to the Building Committee of 
the Girard College, through their Architect, they had, with crediuible 
liberality, given orders for the erection of an observatory suited to the 
observations contemplated, and to the instruments already in the pos- 
session of the Trustees of the College. 

Professor Bache submitted the plans of the observatory drawn by 
Thos. U. Walter, Esq. Architect. 

Mr. Justice made some remarks in continuation of those offered at 
the last meeting of the Society, in support of his opinion of a gyrato- 
ry motion in the tornado, of the 31st July, 1839, the destructive ef- 
fects of which were felt about seventeen miles north of Philadelphia. 

October 4, 1839. — The Committee, consisting of Dr. Dunglison, Mr. 
Kane, and Mr. Lea, to whom were referred a letter of the Rev. Charles 
Gutzlafi* to John Vaughan, Esq. dated Macao, January 2, 1839, and 
the letter of Peter S. Du Ponceau, Esq. to the same gentleman, dated 
Philadelphia, September 20, 1839, made their report, which was read 
and accepted. 

The communication of Mr. Gutzlaff" was suggested by the disserta- 
tion of Mr. Du Ponceau, *' On the nature and character of the Chinese 
system of writing.'' As the results of his reflection and observation, 
Mr. Gutzlaflf affirms, that China was the great centre of civilization, 
whence it diverged to all the countries of Eastern and Southern Asia; 
the colonists from China driving the autochthonous tribes into the 
mountains, and incorporating the country itself, including Tunkin and 
Annam, with the central kingdom. A constant influx of Chinese also 
took place into Korea, but the emigration to Japan and the Loo Choo 
Islands was less extensive. 

Chinese words, and the Chinese art of writing, were thus introduced 
into these countries ; Chinese books became their literature ; and, like 
the Latin in the middle ages, the Chinese was the language of the 
learned. Yet all the nations that have adopted the Chinese mode of 
writing, speak a language more or less distinct from the written idiom. 
The different nations, too, who employ the Chinese characters, call 
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them difierentlyi using their own language to designate them, and they, 
as well as the Chinese themselves* have to learn the meaning of the 
characters from teachers, who explain them in the dialect spoken 
amongst the people. The dialects spoken hy the different nations, 
who use the Chinese character, are very distinct from the language of 
China proper. The Koreans and Japanese, whilst they transact all 
important business in the Chinese character, have a syllabary with 
which they write their own language. The Cochin Chinese occasion- 
ally use the Chinese in a contracted form, without any reference to 
its meaning, to express sounds, but they have no syllabary. 

It is not strictly true that sound is not inherent in the Chinese char- 
acter. A.majority of the signs are not pronounced by the Chinese at 
random, nor do the nations abandon all analogy in reading them, al- 
though they vary much. Mr. Gutzlaff has been struck with the ease 
with which communication may be held with the Cochin Chinese, Jap- 
anese and Koreans, by means of the Chinese character, even without 
comprehending a word of their idiom. This, he says, does not refer 
to the learned classes only, but to the very fishermen and peasants, with 
some exceptions only. In the Loo Choo Islands, men of distinction 
talk Chinese with great fluency, but the mass of the people speak a di- 
alect of the Japanese, and employ the Chinese character as well as the 
Japanese syllabary. Mr. Gutzlaff considers it certain, that the nations 
who have adopted the Chinese character, attach the same meaning to 
it as the natives from whom it was originally derived, and that its con- 
struction is likewise retained with scarcely any alterations. 

The communication of Mr. Du Ponceau is a rejoinder to that of Mr. 
Gutzlaff. Mr. Du Ponceau repeatedly combats the notion entertained 
by some, that the superiority of the Chinese alphabet is such that it 
forms a kind of pasi graphic system, which may be adapted to every 
language. He admits, to a certain extent, what he was disposed at one 
time to doubt, that the Chinese characters do actually serve as a means 
of communication between different nations, who can neither speak 
nor understand each other's oral language, and he investigates at some 
length, the causes by which the effect is induced ; but he expresses 
himself at a loss to understand how the fishermen and peasants of Ja- 
pan, Korea and Cochin China, ** with only some exceptions," can be 
readily communicated with by means of Chinese characters, even by a 
person who does not understand a single word of their spoken lan- 
guage. The remark of Mr. Gutzlaff, he conceives, cannot be meant 
to imply that all, or nearly all the fishermen and peasants of the coun- 
tries referred to, can read and write the Chinese ; for, on the author- 
ity of Mr. Medhurst, there are villages, even on the coast of China, 
where few, if any, of the inhabitants can either read or write. If, 
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however, the aaaerlionof Mr.tJuUlaff be assumed to be rif oronsly »c- 
carate, it will have to be explained by the circumstaoce, that as the 
Chinese is eHeamei a universal ineilium of commuDicatioD between ibe i 
people referred lo, il is more extensively taught amongst them than | 
»ven amongst the Chinese themsehea. i 

Mr. Du Ponceau enlers, at some length, into the nature of the foor | 
languages, orclasgcs of languages which are embraced in the comma- I 
nicaiion of Mr. GtUzlafl'. I. Of the various dialects of the Chinese. 
2. Of the Annamitic languages. 3. Of ihe languages of Japan and 
the Loo Chou Islands ; and 4. Of the Korean ; the two first of which i 
are monosyllabic, the two Inst pulyayllabic ; and from all the facts and I 
TcHcctions, he concludes, that the circumstance of iho Chinese ch»^ i 
acters being understood so eKenaively amongst these people, is aol 
owing lo any thing inherent in the Chinese characters, in their shape 
or greater perspicuity, bnl to their connexion with the languages from I 
which they were formed, and to the mode in which they have been 
adapted lo them. The vernacular languages of Japan, the Loo Choo | 
Islands, and Korea, are bo dilTerent from the Chinese, that it was found 
impossible to apply to them the Chinese sysiem of wriliog: conse- 
quently, when the people of these countries read the Chinese charac- 
ters, they do not read ihem in their native language, but in the Clil- 
aese, which they have acquired, but pronounce difl'erently from llie 
Chinese themselves. This is not the case with the people of Tunkio 
and Cochin China— the Annamiies ; iheir language or languages bcins 
formed on the mndol urUinl of China, with some variations, which tliiiy 
learQ, in their schools, to correct, and lo employ the proper charmclers 
as s superior orthography, by which they are enabled to read the Chi- 
nese as well as their own language. 

The Committee recommended that the interesting cominiini cations 
of Mr. GutzlafTand Mr. Du Ponceau, tending as they do, to elucidate 
a contested topic of Oriental philology, be published ia the transac* 
tions of Ihe Society. 

Dr. Hare made a verbal communication on the subject of tornadoes, 
and on hia electrical theory of their formation, supporting his views by 
reading an extract from a Memoir by M. Peltier, describing a destruc- 
tive tornado which occurred near Paris, in June last. 

Dr. Hare slated that agreeably to a publication in the Journal de> 
D^bats for the 19th of July, some losers by this tornado having effect- 
ed insurance against damage from thunder gusts, applied to the insn- 
rers for indemnity, which was refused, upon the plea that a tornido 
was not a thunder gust (orage). The question having been submitted 
to Arago, it was by him referred to Peltier. 
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Peltier, after due investigation, came to the conclusion that a torna- 
do is 'a modification of the thunder gust, in which, in lieu of paitsing 
in the form of lightning, electricity passes through a cloud, acting as 
a conductor between the terrestrial surface and the sky. It will be pei> 
ceired that this view of the subject differs but little from that which, in 
a memoir in the transactions of the Society, had been presented hj 
Dr. Hare, in the following language : — '' A tornado is the effect of an 
electrified blast of air, superseding the more usual means of discharge 
between the earth and clouds, in the sparks and flashes which we call 
Kghtning. I conceive that the effect of such a current would be to 
counteract, within its sphere, the pressure of the atmosphere and thus 
to enable this fluid, in obedience to its elasticity, to rush into the rarer 
medium above." 

Dr. Hare went on to say, that the only difference arises from the 
omission of the Parisian philosopher to call in the elasticity of the air 
in aid of the electrical forces, and his assigning to a cloud the agency 
ivhich Dr. Hare had attributed to a vertical blast of electrified air, min- 
gled with every species of movable matter coming within the grasp 
of the meteor ; and that it would seem, from a subsequent communica- 
tion made by Peltier to the Institute, that he had so entirely misappre- 
hended Dr. Hare's theory, as to ascribe to it deficiencies for which it 
was not amenable, but which had existed in his own explanation, as 
stated in his report.* 

The fault of Dr. Hare's explanation was, according to him, *' en 
ne tenant pas compte des forces nouvelles que la premiere^ (that is 
to say, the electric attraction,) acquiert par le mouvement gyraioire 
qui accompagne souvent la coulonne de nuages et d'eau qu^on appelle 
trombey 

As the 'inost appropriate refutation of this misstatement. Dr. Hare 
stated that he would quote a paragraph from his Memoir. 

** When once a vertical current is established^ and a vortex pro^ 
duced^ I conceive that it may continue after the exciting cause may 
have ceased. 

" The effect of a vortex in protecting a space about which it is 
formed^ from the pressure of the fluid in which it has been induced^ 
must be familiar to every observer. In fact, Franklin ascribed the 
water spout to a whirlwind. 



* Toot confirme done quo la trombe n'est qu'un conducteur nua|;eux; qu'elle sort 
de passage aux dechargcs continuelle do nuages supcricure que la difforence entre un 
oraga ordinaire et Torago accompagn6 du trombe, est dans ce conducteur servant k 
toblir le combat entre rextremite do la trombe, et la portion du sol situ6 au dessous. 
(8e6 Peltier's report upon the tornado of Chatenay, Journal des Debats du 17 Ju- 
UUt,1630.) 
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** His hypothesis was I conceive^ unsatisfactory^ because it did not 
"i assign any cause for the concentration of the wind^ or for the hiatus 
presumed to he the cause. This deficiency is supplied^ if my suggest 
lions he correct.'^'* 

On reading this passage, after previously hearing or reading the al- 
legation above quoted, that Dr. Hare's hypothesis was defective in not 
appealing to a gyratory movement, it was presumed that it would be 
perfectly evident to every one, that, from ignorance of English, or 
inattention, Mr. Peltier's statement was the reverse of the reality. 

In proof of a gyratory force having been exercised during the New 
Brunswick tornado. Dr. Hare referred to his having, in his Memoir, 
cited the case of a chimney, of which the upper portion had been so 
twifited upon the lower portion, as to have its corners projecting over 
the sides of the latter ; but he had now taken a different view of that 
fact, which had since struck him as being of much higher importance 
than he had formerly considered it. 

During an examination of the track of the tornado which lately rav- 
aged the suburbs of New Haven, Conn., Dr. Hare had been led to in- 
fer that the electrical discharge is concentrated upon particular bodies, 
according to their character, or the conducting nature of the soil ; so 
that the vertical force arising from electrical reaction, and the elasti- 
city of the air, acts upon them with peculiar force. Hence, while some 
trees were borne aloft, others, which were situated very near them on 
either side, remained rooted in the soil. In two instances at New Ha- 
ven, wagons were especially the victims of the electro-adrial conflict 
In the case of one of these, the axletree was broken, and while one 
wheel was carried into an adjoining field, the other was driven with 
so much force against the weather-boarding of a barn, as to leave both 
a mark of the projecting hub, and of the greater portion of the periph- 
ery. The plates of the elliptical springs were separated from each 
other. During the tornado at New Brunswick, the injury done to some 
wagons in the shop of a coach-maker, appeared at the time inexplica- 
ble. It was now inferred, that the four iron wheel-tires, caused by 
their immense conducting power, a confluence of the electric fluid, 
producing a transient explosive rarefaction, and a subsequent afflux of 
air with a local gyration of extreme violence. 

It may be reasonably surmised, that the excessive injury done to 
trees results, not from the general whirl, but from a local gyration to 
which they are subjected, in consequence of the multiplicity of points 
which their twigs and leaves furnish for the emission of the electrical 
fluid. The fact that the leaves of trees thus injured, appear aAer- 
wards as if they had been partially scorched, seems to countenance 
this idea. The twisting of the chimney at New Brunswick, as above 



Miseellames. 408 

mentioned* seems difficult to explain, agreeably to the idea of a gene* 
ral whirl, throughout the whole area of the tornado track. The chan-^T^ 
ces are infinitely against any chimney having its axis to coincide with 
that of a great whirlwind, forming a tornado ; and it must be evident, 
that in any other position, it could only be subjected to the rotary force 
on one side at a time. But if this were adequate to twist the upper 
upon the residual portion, the former would necessarily be over- 
thrown. Evidently, it could not be left, as was the chimney which 
called forth these remarks. 

During the tornado at New Haven, chimneys seemed to be espe- 
cially affected. One, after being lifted, was allowed to fall upon a por- 
tion of the roof of the house to which it belonged, at a distance from 
its previous situation too great to have been reached, had it been mere- 
ly overthrown. In the case of a church which was demolished, a por- 
tion of the chimney was carried to a distance greater than it could 
have reached without being lifted by a vertical force. 

It appeared quite consistent that chimneys should be particularly 
assailed, since that rarefaction, which, by operating upon the roofs of 
bouses, carries them away, must previously cause a great rush of air 
through the chimney flues. But this concentration of the air mutt 
tend to facilitate the ^* eonvective"* discharge in that direction ; since 
an electrical discharge by a blast of air, is always promoted by any 
mechanical peculiarities favoring an atrial current or jet. 

That during a recent tornado in France, articles were carried from 
the inside of a locked chamber to a distance without, when no opening 
existed besides that afforded by a chimney, seemed to justify the sug- 
gestion that there must be a great rush of air through such openings.f 

Dr. Hare also made some remarks on the aurora which occurred on 
the 3rd of September, 1839, in which he suggested that the electric 
fluid, producing the phenomena then observed, might have been de- 
rived from remote parts of space. 

• A "convective" discharge, or a discbarge by " convection," in tbe very appro- 
priate language of the celebrated Faraday, is a process by which electricity is con- 
Teyed by the transfer of electrified bodies from one excited surface to another in an 
opposite state. This is conceived to be a good definition of the discharge which 
produces a tornado. 

t Dr. Hare did not conceive it proper to trespass upon the time of the Society, 
to make any allusion to that part of his memoir, in which the three enormous con- 
centric spaces occupied by the earth, the denser non-conducting atmosphere, and 
the rare conducting medium beyond the denser atmosphere, are represented as com- 
petent to perform a most important part in the production of electrical storms ; nor 
did he feel at liberty to make any remarks in support of an opinion which he had 
recently formed, that a hurricane is a gigantic tornado. Neither had he time to cite 
the evidence furnished by Reid's work upon storms, in favor of a local force orgy- 
ration, like that of which he had seen proofs, arising firom the New Haven tornado. 
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Oct, 18. — ^The following extract from a letter, addressed by Prof. 
Henry, of Princeton, to Prof. Bache, was read, annonncing the discor- 
ery of two distinct kinds of dynamic induction, by a galvanic current 

*^ Since the publication of my last paper, I have received through 
the kindness of Dr. Faraday, a copy of his fourteenth series of exper- 
imental researches ; and in this I was surprised to find a statement 
directly in opposition to one of the principal results given in my paper* 
It is stated in substance, in the 59th paragraph of my last communica- 
tion to the American Philosophical Society, that when a plate of met- 
al is interposed between a galvanic current and a conductor, the sec- 
ondary shock is neutralized. Dr. Faraday finds, on the contrary, un- 
der apparently the same circumstances, that no efi^ect is produced by 
•the interposition of the metal. As the fact mentioned forms a very 
important part of my paper, and is connected with nearly all the phe- 
nomena described subsequently to it, I was anxious to investigate the 
cause of the discrepancy between the results obtained by Dr. Faraday 
and those found by myself. My experiments were on such a scale, 
and the results so decided, that there could be no ro >m for do jI t as 
to their chaiacter ; a secondary current of such intensity as to para- 
lyze the arms having been so neutralized, by the interposition of a 
plate and riband of metal, as not to be perceptible through the tongue. 
I was led by a little reflection to conclude that there might exist a case 
of induction similar to that of magnetism, in which no neutralization 
would take place ; and I thought it possible that Dr. Faraday^s results 
might have been derived from this. I have now, however, found a 
solution to the difficulty in the remarkable fact, that an electrical cur- 
rent from a galvanic battery exerts two distinct kinds of dynamic 
induction : one of these produces, by means of a helix of long wire, 
intense secondary shocks at the moment of breaking the contact, and 
feeble shocks at the moment of making the contact. This kind of 
induction is capable, also, of being neutralized by the interposition of 
a plate of metal between the two conductors. The other kind of in- 
duction is produced at the same time from the same arrangement, and 
does not give shocks, but affects the needle of the galvanometer ; it 
is of equal energy at the moment of making contact, and of breaking 
contact, and is not afi^cctcd by the introduction of a plate of copper 
or zinc between the conductors.* The phenomena produced by the 
first kind of induction form the subject of my last paper, as well as that 
of the one before ; while it would appear from the arrangement of 
Dr. Faraday's experiments, that the results detailed in his first series, 

* Since writing the account of the two kinds of induction, I have found that the 
second kind, although not screened by a plate of copper or zinc, is affected bj the 
introduction of a plate of iron. In the cases of the first kind of indaction, iron acts 
AS any other metal. 
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those in the fourteenth, were principally produced by the second 
] of induction. Although I may be too sanguine in reference to 
results of this discovery, yet 1 cannot refrain from adding that it 
ears to lead to a separation of the electrical induction of a galvan- 
urrent from the magnetical, and that it is a step of some importance 
ar('s a more precise knowledge of the phenomena of magneto* 
itricity." 

9. Ehrenbergon the Infusoria. — The following interesting conclu- 
)s are stated in a short review, given in Charlesworth's Mag. of Nat. 
t. London, Oct. 1839, of Ehrenberg's recent work, entitled Die 
usions tkierchen, etc. (Leipzig, folio. 64 plates.) In the Infu' 
la themselves, Prof. Ehrenberg has either confirmed or first estab- 
ed a considerable number of very curious qualities and relations, 
ch are highly interesting in a physiological and other points of 
Wf the most important of which we briefly enumerate. 
• Most (probably all) microscopic animalcula are highly organized 
cnals. 2. They form, according to their structure, two well-defined 
ises. 3. Their geographical distribution in four of the parts of the 
rid follows the same laws as that of other animals. 4. They cause 
ensive volumes of water to be colored in different ways, and occa- 
1 a peculiar phosphorescence of the sea by the light they develop. 
They form a peculiar sort of living earth ; and as 41,000 millions 
them are often within the volume of one cubic inch, the absolute 
nber of these animalcula is certainly greater than that of all other 
ng creatures taken together ; the aggregate volume is even likely 
3e in favor of the animalcula. 6. They possess the greatest power 
generation known within the range of organic nature ; one indi- 
ual being able to procreate many millions within a few hours* 
e. 7. The animalcula form indestructible earths, stones, and 
ks by means of their siliceous testes; with an admixture of lime or 
a they may serve to prepare glass ; they may be used for making 
iting bricks, which were previously known to the ancients ; they 
ve as flints, as tripoli, as ochre, for manuring land, and for eating, 
.he shape of mountain meal, which fills the stomach with a harm- 
i stay. They are sometimes injurious by killing fish in ponds, in 
king clear water turbid, and in creating miasma ; but that they 
e rise to the plague, cholera morbus, and other pestilential diseases, 
I never been shown in a credible manner. 8. As far as observation 
IS, the animalcula never sleep. 9. They exist as Entozoa in men 
1 animals, the Spermatozoa not being taken into consideration here. 
They themselves are infested with lice as well as Entozoa, and on 
former, again, other parasites have been observed* 1 L They are, 
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ID geneni, •ffe«ir<) by tztemal tgeata, much in the same manner u 
the larger organic beings. 12. The microscopic animalcula being 
exlremely lighi, ihey at* eleraied by ihe weakest curreiiu, aiid oAeo 
earried into the atmosphere. 13. Tho»e observers who think thejr 
barf sevn how these minute creatures Kuildeuty spring from inert mat- 
ler, baie allo^ttier orerlooked their complicated struclure. 14. Il 
has beeo found possible lo refer to certain limits or organic lows, the 
wonderful and constant changes of form which tome of these animal' 
cula preseoL 15. That the organism of these animalcula h ci>m< 
paralively powerful, is evinced by the strength of their teeth and of 
their apparatus for mastication ; they are also possessed of the sams 
mental faculties as other animals. 1(3. The observatiiio of these mi- 
croscopic beings has ledlos more precise definition of what constitute) 
an animal, as distinct from plants, in making u« better acijuainted wiiii 
the Byslems of which the latter are destitute — W. W. — Weimar. ' 

20. Meeting of the British Association for the Adraneemenl of Sci- 
ence. — Just as this No. was closing, we hare received the following 
important communications, to which by request, we give immediate in- 
sertion. '. 
1. Lefter/rom Roderick liiPsrMiiRCHisox, Esq., to Prof. SiLLTmaX. j 
London, 16 Bel^rave Square, Feb. 24, IStO- | 

Sly dear Professor— I enclose herewith on invitation to attend the 
next meeting of the British Aesociatioo, to foe held at Glasgow on ihc 
17th of September next. The local authorities of thai city, frotn 
whom this invitation is sent, wish you to be the organ, through joor 
widely circulated and valuable Journal, of asking any Professors or 
eoltivators of science in the different slates of N. America, to honor us 
by being present at our next meeting. 

I need hardly tell you who are so well versed in Britieh geology, 
that Glasgow is peculiarly attractive to geologists, and that the Isle 
of Arran alone will afford much instruction ia some of the most inter- 
esting pages of geological history. 

As Senior General Secretary of the AsBOcialion, I ran assure yoo, 
thai the greater ihe number of your countrymen, who may honor the 
meeting with their presence, the higher will be the gratification of ihc 
officers and council of our body, including yours, very faithfully. 

Rod. I. MuRCHisoN. 
S. Circular of the British Association/or the Advancement of Sciena, 
addressed to the gentlemen invited to attend its next meeting. 
Glaigow, 1st JaniiaiT, 1810. 

Sir — We have the honor to announce, that the next meeting of tlis 

' |ih Association for Ihe Advancemenl of Science, lakes place io 
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Glasgow, beginning on 17th September, 1840, and continues its sit- 
tings for one week. Actuated by the ambition to procure the counte- 
nance of your illustrious name, and the aid of your distinguished tal- 
ents, as well as by the desire to confer on British men of science the 
highest gratification, the citizens of Glasgow have ventured to hope, 
that your engagements and convenience may permit you to do them 
the honor of visiting them on that occasion, and they beg to assure 
you of their best hospitality. 

Should you feel at liberty to honor them in this manner, we respects 
fully solicit you to notify your intention by letter to the secretaries, 
previous to 1st July next, in order that due arrangements may be 
made for your reception. 

We have the honor to be, Sir, your obedient servants, 
Henrt Dunlop, Lord Provost of the City, 

D Macfvlrlan \ ^^«^^«>^^' Univer. of Glasgow, 

^ \V, P, British Association* 

J. P. NiCHOL, ^ 

Andrew Liddell, > Local Secretaries. 
John Strang, j 

3. Letter to Prof, Sillim an, /rom one of the local secretaries. 

Sir — It has been suggested that instead of sending special invita- 
tions to the many scientific individuals, of which the United States of 
America can boast, that you would have the goodness to state in your 
widely circulating Journal, the fact that the British Association is to 
meet at Glasgow on the 17th Sept. next, and that the local committee 
would feel highly honored with the presence of as many of the men 
of science of America, as can make it convenient to attend. It is cal- 
culated that the coming meeting will be the largest that has ever taken 
place in Great Britain. 

I am. Sir, your most obedient servant, 

John Strang, Secretary, 

4. British Association for the Advancement of Science. 

Office-bearers for meeting at Glasgow, on Thursday, I7th Septem- 
ber, 1840. 

President, — ^The most noble the Marquis op Breadalbanb. 

Vice-Presidents, — The very Rev. Principal Macfarlan, Lord 
Greenock, Sir Thomas M. Brisbane, Bart., Sir David Brewster. 

General Secretaries, — R. I. Murchison, Esq., F. R. S., London, 
Major Sabine, London. 

Secretary to Council, — James Yates, Esq., London, Professor 
Phillips, York, Assistant Secretary. 

Treasurer. — John Taylor, Esq., London. 
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hocal Secretaries. — Professor Nichol, LL. D., Andrew Lid- 
DKLL, Esq., John Strang, Esq. 

Local Treasurer. — Chableb Fohbes, Esq., Banker. 

Committees.—Ou finance— The Hon. the Lord Provobt, Convener. 
John Leaddettxx, Esq., Sitb-Conrener. Jahes M'Clellakd, Esq.. 
Accountant, Secretary and Treasurer. 

To provide sectional and other accommodations. — Wh. Raxsat, 
Esq., Professor of Humanity, Contener. James Shitu, Esq., Arcbi- 
tecl, Sab-Convener. Alex. M'Dowall, Esq., Writer, Secretary. 

On exhibilionof Models and Manufactures, — John Hooldswobtb, 
Esq., Convener. Wm. Hksset, Jiin. Esq., Sub-Convener. Jaies 
Thomson, Esq., C. E. Secrttart/. 

On Museum of minerals found in ihe West of Scotland.— Thomas 
Edinoton, Esq., F. R. S. Convener. Wm. Mcbrav, Esq. of Jflont- 
land, Sub-Convener. Dr. Wm. Coi;pkr, Professor ofNalural Histo- 
ry, Curator. Thomas Edinoton, Jun. Esq., Secretary. 
B. Classification of Rocks.— Extract of a letter from R. I. McK- 
cHisoN, Esq., to Prof. Silliman, dated London, Feb. 'Zl, 1840. 
^"In furtherance of ihe views which we propounded last ye»r. of 
classifying the ancient rocks bcncalh ihe carboniferous syslcra into 
three great systems or terrains, "Devonian," "Silurian," and "Cam- 
brian," Prof. Sedgwick and myself are about to read before the Geo- 
logical Society of London a memoir, in which we endeavor to slioir 
the true succession of these strata in the Rhenish provinces, parts of 
Germany, Belgium, &,c., and their relations to our British rocks. I 
am most impatient to lest the value of this classificalion in ihe United 
Stales, but a year at least must elapse before I can think of an expe- 
dilion to your shores. Complete suites of the fossils of the infra-ctr- 
boniferous rocks would be most valuable to me, and most gladly re- 
paid by a copy of my large work, or with Silurian fossils." 

21. On the action of Metallic Tin on solutions of Muriate of Tin ; 
by AoGusTus A. Haves. 

It lias been long known to those who frequently dissolve tin in mo- 
riatic acid, that under some circumstances, the melal after it has beea 
dissolved is precipitated. It sometimes presents large sections of oc- 
tahedral crystals, at others, long prismatic needles, which are so a^ 
ranged as to form skeletons of such sections. In this Journal, Vol- 
zxvii, p. 255, Mr. W. W. Mather has described somo esperimenli 
having a similar result. The interest which has been excited of l*te 
by notices of the non-action of metals in acid solutions and in rela- 
tion to ctiemical action of a similar kind, has induced me to publish 
Ihe facts which I sometime since observed. 
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When tin ia dissolved in muriatic acidt either by gradual action un* 
der exposure to air, or by the aid of heat, a solution containing an 
excess of acid is obtained. This solution may be concentrated to a sp. 
gr.ss 1.750, and retains its fluid form at or above 60^ F. Although an 
excess of tin is present, the solution thus obtained is always acid. 
After decanting the clear solution, the tin used ^ excess with its im- 
purities remains. Generally, after a few days exposure, the matters 
left in the solution vessel change in appearance. The dull, corroded 
fragments of metal become frosted over, with bright needles of tin, 
and beautiful arborescent forms are seen. On studying the cir- 
cumstances, I have found that the effect is due to electrical action. 
One portion of the undissolved tin, becoming a positive electrode, 
while another portion of the same mass assumes the state of a nega- 
tive electrode, and precipitation of the dissolved tin takes place on it. 
Numerous cases of like action are known to chemists, where a part 
of a bar becomes indifferent to a concentrated solution, although a 
positive state is exhibited at another part, and active sulution of the 
metal is taking place. 

For the purposes of experiment, a solution of muriate of tin,: of 
8p. gr. about 1.660, contained in a cylindrical Tessel, may be care- 
fully covered by half its volume of an acid solution of the same, hav- 
ing a sp. gr. about 1.20. The two fluids should not be mixed more 
than the slight diffusion which will take place. After placing a flat 
bar or plate in an inclined position, so that it passes through both so- 
lutions, the effects become immediately perceptible. That part of the 
bar which is within the diluted solution takes the positive state. A 
few minute bubbles of hydrogen form and escape, if the solution is 
quite acid. Precipitation of metallic tin commences near the line of 
contact of the two solutions, and extends throughout that part of the 
bar immersed in the denser solution. If the diluted solution is not 
rendered acid by the addition of acid, hydrogen is not perceived, and 
the action is more gradual. In either case the precipitation contin- 
ues until the two fluids have attained the same electrical relation to 
the bar. If after the precipitation has ceased, water be carefully 
poured upon the surface of the fluid, it will form a stratum of very 
dilute solution. That part of the bar not before immersed takes the 
negative relation to this solution, and the same kind of precipitation 
follows as had taken place in the lower solution. The positive part 
of the bar, retains its state unaltered under the new conditions, and 
the line of separation is as clearly defined as in the first case. If a 
solution mixed with crystals be used, instead of a moderately concen- 
trated solution, they are not decomposed under the above conditions. 
The presence of atmospheric oxygen has been supposed to influence 
Vol. XXXVIII, No. 2.~Jan.-Marcb, 1840. 52 
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this aclion. Soeh is not a correct statemenl ; by exposnre to almos- 
pherio vapor, slrong solutions of muriate of tin become weaker, and 
any mnases of undissolved tin, projecting into the weaker Goluiion, 
will decompose the denser sululion below. In numerous trials, I 
have foumi all ilie taaea of precipilaiion referable lo differeol alatea 
of (wo RolutioDs resting in contact. 
Boxbury Lnboralory, March 16, 1840. 

23. Jfeic Mintrah. — AesociBled with Ihe nitrnte of soda of ihe province of Tua- 
paca, I liBvc fuund tho ladmo of soda or pata«h, in irrvgalor cryatallino fraini. 
The chloriodBie of iDagnRsis, in tho stale ofiolution, colurs parM of the malHS «f 
the nilrale ofioda a lemon jeMow color. Tfajs now aalt, donbtieas, ciiall in mine- 
ral waters, conferring ita highly aclire properties on ihoni. Tiie so called inlplialB 
of Hlumina, from UMir Iququti, ia u. new uiiaeral species, composed «BAen(Ja1]y of 
■ulphuric and phospbaric aoids, alomiaa and magnEaia. It is entirely solubla in > 
amall proportion of water, and j« one of the most beantifiil of saline minenb. 
Borate at inngnesia, ronuining a larger than usual proportion of water under a 
dilTarsnt eiyiiUilliDB form, is fbund in the vicinity of the latter. A. A. Ham. 

March 16, 1840. 

93. Jn adiitional fact miatToiing lie inferior mrfaee ef t\t Cdl^nau JUft; 
by Prof Jicoa Gaxax. M. D.— In one of the rsccnt numb^ra of your ^alusble 
Journal, there nere published a few fncls, which I bad been so fortunate as to coi- 
led respecting tfac stroclure of thn inferior surface of Ihe Irilobile. Tho Ca'ysi'*' 
Biffo nai the ipeciea lo which moat of my remarks applied. The following addi- 
tional note will perhaps bo intcreating to some of your resders. 

Within a Tew davs I receiTed from my fViend, Mr. T. A. Conrad, ibe lealont 
and distinguished foafiilist of the New Yoih survey, three highly interestinE tnf- 
ments of the C. Bufo, which develop n sniall portion of its anslomicaJ structure 
not hcrelornre observed. In my former cammunicalion above noticed, the (itlloTr- 
ing statement will be found. " None of our fragmenu eihibit fairly the smill 
surface on each side of the gvllar plati, and the edge of the buckler beneath the 
eyes. This space was probably concave," &c. Now the IraginentsorMr. Conrad 
illustrate this part of the organizaiion in quite a satisfaclory manner. This space 
is concave, and tho edge of the buckler beoeath the eyes, which in one of the 
specimens is very perfect, is marked by aii denliculalions or tooth-like prominen- 
ces along the inferior edge of the lower lip. The lower lip has therefore a soiooth 
or unbroken edge in front, and is terminated on each side below the eyes by a 
denticulated margin. 

In no instance have I seen Ihe interior edge of the buckler so perfect as in one 
of ihe above specimens, and in looking at the groove which forms tbe lips, ona is 
almost persuaded to believe that the mouth of the animal waa really located ia 
this part of the head. 
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Platinum, new compound of, 186. 

largo quantity melted, 163, 155. 
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Virginia, 183. 
Ruminants, follicular dentition in, 129. 
Rutland county, Eng., statistics of, 135. 
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Stars, nomenclature off to be revised, 94. 
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fossil, examined by Owen,127. 
microscopic structure of, 134. 
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MANUFACTURE OF PINS. 

We have seen with great satisfaction the beautiful machine for 
the manufacture of pins invented by Dr. Howe. 

Its operation is so like that produced by intelligence directed in 
the immediate movements by a specific purpose, and furnished with 
the organs (so to speak) adapted to fulfil its designs, that it per- 
fectly imitates the human fingers, obeying the impulse of the mind. 

The production of a perfect pin headed and pointed by one sys- 
tem of movements, is equally surprising and gratifying. The man- 
ufacture although of a small article, is also of national importancey 
and we therefore admit the reasonable statements of Dr. Howe, as 
an Appendix to this Number, — trusting that the publication may 
not be without effect upon the minds of those who form our com- 
mercial regulations, and determine the success or failure of our do- 
mestic manufactures. — Editors. 

To THE Editors or thk American Jourital of Scixircx, dtc. 

Gentlemen — Agreeably to your suggestion, I take leave to com- 
municate to you a few of the facts and circumstances connected with 
the attempt, in which I am engaged, to introduce the manufacture of 
pins, in our country, by the use of labor-saving machinery. 

You are aware that in the manufacture of pins, in Europe, man- 
ual labor, for the most part, of the cheapest kind is employed ; and, 
consequently, that any attempt to manufacture them, in this country, 
by a similar method, must inevitably fail, on account of the compar- 
atively high price of labor here, — unless protected by a high import 
duty, or a prohibition of the importation of the article. During the 
war of 1812, when the supply from abroad was in a great measure 
cut off, pins were sold in this country at greatly enhanced prices. 
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H Manufaaure of Pins. ^^H^^^P 

A friend told me, recenliy, that be sold pins, at that lime — at whole- 
sale — for Iwelve dollars per pack, (of J 2 papers — 500 pins each) 
which ia eight or ten times liie present price. I believe thorns 
were very generally subsiiiuled for pins, both in the lale war and 
during that of the revolution. According to the most probable esti- 
luatc 1 can form from (he information 1 have received, there are 
manufactured in Great Biiiain, at least, fifteen tons of pins per 
week, — about one fifth of which arc supposed to be sent lo the 
United States; and there are also larger iinportaiions to this coun- 
try from the Coniinent. Considering the great quantity and value 
of pins used in ibis country — and their inipoiiance as an article of 
general use, and convenience, if not of necessity, it would seem 
reasonable thai encouragement should be given to an attempt to 
manufacture them ; or at least that no obstacle arising out of the 
past legislation of our government, should be allowed to remain 
in the way of such an undertaking. But it so happens that under 
the existing revenue laws of the United States, pins are, not only 
an unprotected article of manufacture, but to a certain exteor, the 
making of them in liiis country is prohibited ; inasmuch as that 
pins of foreign manufacture, are admitted free of duty ; whereas, 
brass wire of which pins are made, is charged with an import duty 
of nearly twenty five per cent. It is obvious that the advantage is 
given lo the foreign over the American manufacturer, by this stale 
• of our revenue law. Supposing the two to be on an equal fooling 
in all other respects, it is suHicient to enable the former, efTectually, 
to keep or drive the latter out of our markets. And supposing the 
use of labor-saving machinery should enable us for a time, to com- 
pete successfully with the foreigner, notwithstanding the iounfy thus 
conferred upon hira, — we have no reason to hopa that machinery 
once successfully established here, will not speedily find its way into 
the hands of our foreign rivals, and be brought to bear upon us to 
the ruin of our prospects, unless we succeed in gelling relief from 
our own government. A market, so important as that of this coun- 
try for the article of pins, will not be given up without a struggle, 
by those who have had the exclusive benefit of it. 

We have petitioned Congress, at the two last sessions for relief, 
without success ; but being confident in the justice of our claim, it 
is our intention lo renew our application at the ensuing session. 



Manufacture of Pins. 8 

Iq reference to this object, my wish to have some notice of the 
undertaking appear in your well known and influential Journal, arises 
from a belief that information communicated through such a me- 
dium — founded partly on your own observation — would be more 
readily received and credited, than if communicated directly from 
parties interested, or conveyed through any ordinary channel. We 
cannot expect Congress to legislate for our relief, unless members 
are first convinced that there is some reasonable prospect that with 
such relief, our enterprise may succeed. We shall petition for a 
duty to be laid on pins, equivalent to'that to which brass wire is now 
subject. In accordance with such a petition a bill was introduced, 
by Mr. Adams, from the Committee on Manufactures, at the last 
session, but it was not acted on in the House. 

I believe ours is the first successful attempt to manufacture pins 
entirely by self-acting machinery. I am aware of other attempts 
having been previously made, but without success. Since we com- 
menced, another establishment has been started in this country, and 
I understand is likely to succeed. 

We have now three of the larger improved machines in operation, 
each of which produces about 24,000 pins per day. The intention 
of the Company is to put up fifty of them (in case we get the relief 
we seek from Congress,) which will produce about 2,000 packs (of 
12 papers each,) per week ; and the establishment might afterwards 
be enlarged, if the business afforded sufficient encouragement. I 
estimate that twelve persons (men and boys) would be able to keep 
fifty machines in full operation. But it would require the labor of 
one hundred or a hundred and fifty individuals, (women and girls,) ' 
to shut or paper the pins. At the present time we give the pins 
out into families to be shuted ; we have fifty or sixty hands em- 
ployed (more or leas steadily) in this department, some of whom 
reside ten miles from the manufactory. 

Allow me to express my sincere thanks for the kind and liberal 
feelings manifested by you towards our infant establishment ; and 
to subscribe myself. 

Very respectfully and truly, yours, 

John I. Hows. 

Birmingham, (Derby^) Nov. 25, 1839. 



Messrs, NESTLER & MELLE, 

BOOKSELLERS, HAMBURG, GERMANY. 

If any of our correspondents and friends wish to procure Ger- 
man Books, from Germany, we would take the liberty of recom- 
mending, as suitable agents for this purpose, Messrs, Ne$llerif 
Melle, as a house desirous of establishing business relations with 
this country, and as having shown prompt Mid kind attention to 
such commissions as we have had occasion to trouble them with. 
—Eds. Am. Jour. 
New HaT«D, Dec. ID, 1839. 
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Remarks. — ^Tbis method of acknowledgment has been adopt- 
ed, because it is not always practicable to write letters, where 
they might be reasonably expected ; and still more difficult is it 
to prepare and insert in this Journal, notices of all the books, pamph- 
lets, &6c., which are kindly presented, even in cases, where such no- 
tices, critical or commendatory, would be appropriate ; for it is often 
equally impossible to command the time requisite to frame them, or 
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would usually find both acceptance and insertion. 
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fellow-men for information, advice, or assistance, in lines of duty, 
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The Maryland Medical and Surgical Journal, and Official Organ 
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Thomas Davenport, and printed on a Press propelled by Electro- 
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the Editor. 
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By Robert Hare, M. D. 8vo., pp. 80. One for B. Silliman, Jun. 
From the Author. 
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thaniel Potter, M. D., Prof of Theory and Practice of Medicine, 
Univ. Md. Baltimore. 8vo. pp. 27, with a plate. From the 
Author. 
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La Societ6 Archeologique d'Athenes ; Doings of the third session 
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Poems and Translations ; including the first four books of Ovid's 
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Catalogue of Old Books for 1839, for sale by Longman &: Co. 
London. 8vo. From Wiley & Putnam, N. Y. 



Journal of Commerce, Nov. 31. From G. S. Sillimaa. 

Marietta lotelligencer, Nov. 7, nith Met. Reg. From Dr. Hil- 
dretb. 

Peru Gazette, Indiana, Nov. 30 and Dec. 7, 1839. With a no- 
lice of the climate of Indiana. From H, Waldo. 

Oneida Wliig, Uiica, N. Y., Dec. 17, 1839, on the tides in dif- 
ferent latitudes, and on tbe Gulf Stream. 

Iowa Territorial Gazette and Burlington Advertiser. Nov. 9, 
1839, and Jan. 18, 1640, containing the Governor's Message. From 
W. S. Scarborougli. 
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the College of New Jersey, Sept. 24, 1839. By Aaron O. Day- 
ton, Esq. From E. W. 

Remarks upon Mr. Binney's letter of Jan. 3, 1840, to the Presi- 
dent of the Councils of Philad. By the writer of the letter. 8ro. 
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